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Robert Vile
Licensed Site Evaluator
Certified Soil Scientist

P.O. Box 114, Cates Rd. Telephone:
Dixmont, ME 04932 (207)234-2451

Date: June 19, 2017

To: Sackett & Brake Survey, Inc.
P.O. Box 207
Skowhegan, Me. 04976

Re: Class B High Intensity Soil Survey of a +- 10 acre parcel of land located off the
Merrill Rd in Lewiston,Me. N/F Perron ; for a Central Maine Power Company Proposed
Converter Site.

Findings: On June 2.and June 14, 2014 I investigated the above captioned parcel. The
purpose of the investigation was to conduct a Class B High Intensity Soil of the property.
Soils were described by backhoe excavated test pits to a depth of four feet or ledge
refusal and many soil auger borings throughout the parcel. The soil test pit locations as
well as a two foot contour map at a scale of 1”=50" were provided by Sackett & Brake
Survey, Inc. This soil survey was conducted for the use in the planning of a Central
Maine Power Company Converter Site. This Class B High Intensity Soil Survey was
mapped following these minimum standards described in Guidelines For Maine Certified
Soil Scientists For Soil Identification And Mapping:

Class B ( High Inttensity)

1. Map units will not contain dissimilar limiting individual inclusions larger than
one acre. Dissimilar limiting inclusions may total more than one acre per map unit
delineation, in the aggregate, if not continuous.

2. Scale of 1 inch equals 200 feet or larger.

3. Ground control-test pits for which detailed data is recorded are located by means
of compass by chaining , pacing, or taping from known survey points; or other
methods of equal or greater accuracy.

4. Base map with 5-foot contour lines.

This parcel is bedrock controlled. Four different Soil Series were identified on the parcel.
Peru, Tunbridge, Lyman and Brayton soil series.

The Peru soils are classified as Coarse-loamy, isotic, frigid Aquic Hapllorthods by Soil
Taxonomy. These soils are moderately well drained soils that formed in lodgment till on
the upland portions of this parcel. Peru soils are deeper than 48” to bedrock These soils
exist in hardwood forested uplands on this property with slopes ranging from 3 to 10%.
Firm basil till was found between 30 to 36 inches below the mineral surface. Seasonal
water table depths were found 27 to 30 inches below the surface . A typical pedon for this



series is described at Test Pit # 2. Please see attached test pit logs. Peru soils are a Class
C Hydrologic Soil Group. Surface run-off is medium and permeability is moderate in the
upper horizons and moderately slow in the lower horizons. There is no hazard to flooding
in the areas mapped Peru on this parcel. Inclusions within the mapping units may include
the Tunbridge Soil Series which will have bedrock between 20 to 48 inches. Also Lyman
soils may be inclusions within the soil units mapped where ledge may be near the surface.
The Peru soils will have a very little negative impact on the proposed development of a
converter site.

The Tunbridge soils are classified Coarse-loamy, isotic, frigid Typic Haplorthods by Soil
Taxonomy.These soils are moderately deep, well drained soils formed in supraglacial till
on the forested upland portions of this parcel. Tunbridge soils have bedrock between 20”
to 40” on this site. They exist on slopes ranging from 4 to 30% on this parcel. No
restrictive layers or seasonal water table was observed in these soils. A typical pedon for
this series is described at Test Pit # 1. Please see attached test pit logs. Tunbridge soils
are a Class C Hydrologic Soil Group. Surface run-off is medium and permeability is
moderately high or high throughout the profile. There is no hazard of flooding on these
soils. Inclusions within the Tunbridge mapping unit include the Lyman series and the
Peru soil series. The limiting factor of the Tunbridge soils for this project will be the
depth to ledge. Blasting may be required .

The Lyman soils are classified Loamy, isotic, frigid Lithic Haplorthods by Soil
Taxonomy. These soils are somewhat excessively drained , shallow to bedrock and
formed in loamy supraglacial till. They occur on the forested upland portions of the
parcel. These soils have bedrock between 6 to 19” on this parcel as well as several
bedrock outcrops. There is no seasonal water table associated with these soils. They exist
on slopes ranging from 3 to 30 % on this site. A typical pedon for this series is described
at Test Pit # 4. Please see attached test pit logs. Lyman soils are a Class C/D Hydrologic
Soil Group. Surface run-off is very high to high within these map units. Permeability is
moderately high to high in the Lyman soils. There is no hazard of flooding with this
series. Inclusions within the Lyman map units include the Tunbridge series where
bedrock is found 20” or deeper below the mineral surface. The limiting factor of the
Lyman soils for this project is depth to bedrock as blasting may be required.

The Brayton soils are classified Loamy, mixed, active, nonacid, frigid, shallow Aeric
Endoaquepts by Soil Taxonomy. These soils are deep , poorly drained glacial till found
in the lowland depressions on this parcel. Brayton soils are hydric soils and occur within
the wetland areas on this parcel. A detailed wetland delineation was previously done by
another scientist on this parcel. Seasonal water tables are at the mineral surface and
ponding was observed in these wetland areas. Brayton soils occur on 0-3% slopes on this
parcel. A typical pedon for this series is described at Test Pit # 12. Please see attached
test pit logs. Brayton soils are a Class C Hydrologic Soil Group. Surface run-off is slow
to none on this parcel. The areas mapped Brayton have a flooding hazard as ponded water
was evident. Inclusions within the Brayton map units may be the somewhat poorly '
drained Colonel Soil Series and the very poorly drained Peachem Soil Series. The
limiting factor of the Brayton soils for this project is the high water table and they are
found in the forested wetland areas.

The accompanying soil profile descriptions , soil survey map and this soil narrative report
dated June 19, 2017were done in accordance with the standards adopted by the Maine



Association of Professional Soil Scientists and presented in the “ Guidelines for Maine
Certified Soil Scientists for Soil Identification and Mapping “ latest revision and prepared
by Robert G Vile jr. “ Certified Soil Scientist # 201.

If you have any questions regarding the investigation or the soil survey please feel free to
contact me at the above number.

Sincerely,

Robert G. Vile jr.
C.S.S. #201
L.S.E. S204
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6/5/2017 Official Series Description - PERU Series

LOCATION PERU NH+MA MENY VT

Established Series
Rev. HRM-RFL-DHZ,
06/2016

PERU SERIES

The Peru series consists of moderately well drained soils that formed in loamy lodgment till on hills and mountains
in glaciated uplands. They are moderately deep to a dense substratum and very deep to bedrock. Estimated
saturated hydraulic conductivity is moderately high or high in the solum, and moderately low or moderately high

in the dense substratum. Slope ranges from 0 to 60 percent. Mean anmual precipitation is about 1180 mm, and
mean annual temperature is about 6 degrees C.

TAXONOMIC CLASS: Coarse-loamy, isotic, frigid Aquic Haplorthods

TYPICAL PEDON: Peru fine sandy loam, on a north facing, 15 percent slope in a very stony wooded area.
(Colors are for moist soil unless otherwise noted.)

Oe--0 to 3 cm; black (10YR 2/15 moderately decomposed plant material; very friable; very strongly acid (pH
4.9); abrupt smooth boundary. (O horizon thickness is 0 to 10 cm.)

A--3 to 13 cm; dark brown (7.5YR 3/2) fine sandy loam, grayish brown (10YR 5/2) dry; weak fine granular
structure; very friable; many very fine and fine and few coarse roots; 5 percent rock fragments; very strongly acid
(pH 4.8); abrupt wavy boundary. (0 to 10 cm thick)

E--13 to 15 cm; light brownish gray (10YR 6/2) fine sandy loam; weak medium granular structure; friable;
common fine roots; 5 percent rock fragments; very strongly acid (pH 4.8); abrupt broken boundary. (0 to 10 cm
thick)

Bs1--15 to 18 em; dark brown (7.5YR 3/4) fine sandy loam; weak fine granular structure; fiiable; common fine
and few coarse roots; 5 percent rock fragments; very strongly acid (pH 5.0); abrupt broken boundary.

Bs2--18 to 33 cm; strong brown (7.5YR 4/6) fine sandy loam; weak fine granular structure; friable; common
fine and few coarse roots; 5 percent rock fragments; very strongly acid (pH 5.0); clear wavy boundary.

Bs3--33 to 46 cm; dark yellowish brown (10YR 4/6) fine sandy loam; weak medium subangular blocky
structure; fiiable; common fine roots; 5 percent rock fragments; strongly acid (pH 5.2); abrupt wavy boundary.
(Combined thickness of the Bs horizon is 7 to 38 cm).

BC--46 to 54 cm; dark yellowish brown (10YR 4/4) fine sandy loam; weak fine subangular blocky structure;
friable; few fine roots; common fine faint olive brown (2.5Y 4/3) iron depletions in the matrix; 5 percent rock

hitps:/isollseries.sc.egovusda.gowOSD_Docs/PPERU.himi 114



61512017 Official Series Description- PERU Series

fragments; strongly acid (pH 5.2); abrupt smooth boundary. (0 to 38 cm thick)

Cd1--54 to 94 cm: ofive brown (2.5Y 4/3) fine sandy loam; 85 percent moderate medium plates and 15 percent
sandy lenses; firm; common medium faint olive gray (5Y 4/2) iron depletions in the matrix; 5 percent rock
fragments; strongly acid (pH 5.2); clear wavy boundary.

Cd2--94 to 165 cm; olive gray (5Y 4/2) fine sandy loam; 95 percent moderate thick plates and 5 percent sandy
lenses; firm; common medium faint olive brown (2,5Y 4/3) masses of iron accummlation on faces of peds; 5
percent rock fragments; strongly acid (pH 5.2).

TYPE LOCATION: Merrimack County, New Hampshire; Town of New London; located about 275 meters
west of County Road on Northwood Lane, and 35 meters south of the road; USGS Sunapee Lake North, NH

topographic quadrangle; latitude 43 degrees 24 mimites 04 seconds N. and longitude 72 degrees 01 minutes 17
seconds W., NAD 83.

RANGE IN CHARACTERISTICS: The thickness of the mineral solum and depth to densic materials from
the mineral surface range from 50 to 100 cm. Depth to bedrock is greater than 150 cm. Texture is typically fine
sandy loam, sandy loam, or loam in the fine-earth fraction but includes silt loam and very fine sandy loam in the
upper part of the solum. The weighted average of clay in the particle-size control section is 10 percert or less.
The silt content in the solum and underlying till averages less than 50 percent, but ranges to 50 percent or more in
the upper 25 cm of the solum. Rock fiagments are dominantly gravel with some cobbles and stones and typically
range from 5 to 30 percent throughout the mineral soil. Some pedons have horizons with less than 5 percent rock
fragments. Reaction ranges from extremely acid to slightly acid in the solum, and from very strongly acid to
slightly acid in the substratum.

The O horizons, where present, consist of slightly, moderately, and/or highly decomposed organic material. The
Oe and Oa horizons have hue of 2.5YR to 10YR, value of 2 to 4, and chroma of 1 to 4.

The A, or Ap horizon where present, has hue of 5YR to 10YR and value and chroma of 2 to 4,
The E horizon is neutral or has hue of 5YR to 2.5Y, value of 4 to 7, and chroma of 0 to 2.

The Bhs horizon, where present, is up to 13 cm thick and has hue of 2.5YR to 10YR, a value of2 to 3, and a
chroma of 1 to 3.

The Bs horizon has hue of 5YR to 10YR, value of 3 to 5, and chroma of 3 to 8.

The BC horizon has hue of 10YR to 57Y, value of 3 to 6, and chroma of 2 to 6.

Some pedons have an E or E' horizon below the B horizon. It has hue of 10YR to 5Y, value of 4 to 6, and
chroma of 2 or 3. Typically, it has a coarser texture than the overlying horizon.

Some pedons have a fiiable C horizon up to 20 ¢m thick that has color and texture similar to the underlying Cd
horizon.

https://soilseries.sc.egovusdagowWOSD_Docs/P/PERU himl 2/4



6/5/2017 Official Serles Description- PERU Series

The Cd horizon has hue of 10YR to 5Y, value of 3 to 6, and chroma of 2 to 4. Consistence is firm or very firm.
Arrangement of soil particles into plates is considered to be geogenic. Loose or fii ble segregated sand lenses

with a horizontal orientation compose up to 20 percent of the densic materials. The lenses are typically coarse,
medium, or fine sand ranging from 2 to 25 mm thick.

COMPETING SERIES: These are the 1.0

SCSuRRUSIL, Lo d ey

and Worden series. Chesuncook soils have a weighted average of more than 10 percent clay in the particle-size
confrol section. Crary soils have a mantle of eolian or water deposited sediments ranging from 40 to 100 cm
thick over till. Dixmont and Sunapee soils are formed in loamy supraglacial till and do not have densic materials
within 100 cm of the mineral soil surface. Howland soils have a weighted average of more than 50 percent silt in
the particle-size control section. Ragmuff'soils are moderately deep to bedrock. Skerry soils have more than
20% sandy lenses in the Cd horizon. Worden soils are somewhat poorly drained.

Mieiiivi, itaidivhi, DRETIY. O UHdpee,

GEOGRAPHIC SETTING: Peru soils are on nearly level to steep slopes in glaciated uplands. Typically they
are on linear or convex areas of backslopes, footslopes, and toeslopes, but they also occur in concave positions.
The soils formed in loamy lodgment till derived mainly from schist, gueiss, phyllite, and granite. Slope ranges from
0 to 60 percent. The mean annual precipitation is 790 to 1640 mm, and the mean annual temperature is 2 to 7

degrees C. The frost-free period ranges from 90 to 160 days. Elevation ranges from about 2 to 800 meters
above sea level. '

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Berkshire, Brayton, Cabot, Colonel, Lyman,
Matlow, Monadnock, Peacham, Pillsbury, Sunapee, and Tunbridge soils. Berkshire, Lyman, Monadnock,
Sunapee, and Tunbridge soils are formed in supraglacial till and do not have densic materials. Additionally,
Lyman soils are shallow to bedrockk, and Tunbridge soils are moderately deep to bedrock. Peru soils are ina
drainage sequence with the well drained Marlow soils, somewhat poorly drained Colonel soils, poorly drained
Brayton, Cabot, and Pillsbury soils, and very poorly drained Peacham soils.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Moderately well drained. Estimated

saturated hydraulic conductivity is moderately high or high in the solum, and moderately low or moderately high
in the dense substratum.

USE AND VEGETATION: Most areas are wooded. The common trees are sugar maple, eastern white pine,
balsam fir, red spruce, white spruce, white ash, yellow birch, paper birch, eastern hemlock, American beech,
and red pine. Areas cleared of stones are used mainly for hay and pasture and some cultivated Crops.

DISTRIBUTION AND EXTENT: Maine, Massachusetts, New Hampshire, New York, and Vermont. The
~ soils of this series are extensive.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.
SERIES ESTABLISHED: Berkshire County, Massachusetts, 1923.
REMARKS: 1. Dixfield soils were recorrelated to Peru soils as part of the national Soil Data Join

Recorrelation initiative. Revisions to the Peru Range in Characteristics incorporate values from the Dixfield
Official Series Description. As a result of this revision to Peru, the Dixfield series status has been changed to

https://scilseries.sc.eg wusda.gmlOSDfDocsfPlPERU.m 4



81512017 ' Official Series Description - PERU Series
mactive.

2. Diagpostic horizons and features recognized in this pedon are:

a. Ochric epipedon - the zone from 0 to 15 cm (Oe, A, and E horizons).
b. Spodic horizon - the zone from 15 to 33 cm (Bs1 and Bs2 horizons).

¢. Aquic conditions - redoximorphic features at 43 cm below the mineral soil surface (BC, Cd1, and Cd2
horizons).
d. Densic materials - the zone from 54 to 165 cm (Cd1 and Cd2 horizons).

ADDITIONAL DATA: Characterization data for Peru and similar soils is available through the National
Cooperative Soil Survey Soil Characterization Database: hitp//nesslabdatamart.sc.egov.usda.gov/

National Cooperative Soil Survey
US.A.

https://soilseries.sc.egovusda.gowOSD_Docs/PPERU. . himi
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LOCATION TUNBRIDGE VI+MA MENHNY

Established Series
Rev. RLM-SHG-RFL
01/2016

TUNBRIDGE SERIES

The Tunbridge series consists of moderately deep, well drained soils on glaciated uplands. They formed in loamy
supraglacial till Saturated hydraulic conductivity is moderately high or high throughout the mineral soil. Slope
ranges from 0 to 80 percent. Mean annual precipitation is about 1180 mm, and mean annual temperature is
about 6 degrees C.

TAXONOMIC CLASS: Coarse-loamy, isotic, frigid Typic Haplorthods

TYPICAL PEDON: Tunbridge fine sandy loam, on a west-facing, 58 percent slope under mixed ﬁorthern
hardwoods. (Colors are for moist soil.)

Oe--0 to 8 em; black (7.5YR 2.5/1) moderately decomposed plant material; many very fine and fine roots; clear
wavy boundary.

Oa--8 to 13 cm; black (10YR 2/1) highly decomposed plant material; many very fine and fine and common
medium roots; abrupt wavy boundary. (Combined thickness of the O hotizons is 0 to 15 cm.)

E--13 to 20 cm; dark gray (10YR 4/1) fine sandy loam; weak fine subangular blocky structure; friable; common
fine and medium roots; 5 percent gravel and 5 percent cobbles; very strongly acid (pH 4.8); abrupt wavy
boundary. (0 to 20 cm thick)

Bhs--20 to 28 cm; dark reddish brown (5YR 2.5/2) fine sandy loam; weak fine subangular blocky structure;
friable; common fine and medium roots; 10 percent gravel and 2 percent cobbles; very strongly acid (pH 4.8);
gradual wavy boundary.

Bs--28 to 66 cm; dark reddish brown (5YR 3/3) and reddish brown (5YR 4/4) fine sandy loam; weak fine
subangular blocky structure; friable; common fine, many medium, and common coarse roots; 10 percent gravel
and 3 percent cobbles; strongly acid (pH 5.2); abrupt smooth boundary. (Combined thickness of the Bhs and Bs
horizons is 10 to 60 cm.) '

BC--66 to 71 cm; dark yellowish brown (10YR 3/4) fine sandy loam; weak fine subangular blocky structure;
friable; few medium roots; 5 percent gravel; strongly acid (pH 5.4); abrupt wavy boundary. (0 to 40 ¢m thick)

R--71 cm; granite bedrock.
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W DEUILUK [ANEES I0ImM SV 101UV Cm. Keacton ranges from extremely acid to moderately acid in the solum and
from strongly acid to slightly acid in the substratum. Rock fragments range from 5 to 35 percent throughout the
mineral soil. They are mostly gravel, channers, and cobbles, but the range includes stones. The weighted average
of clay in the particle-size control section is 1 to 10 percent. The silt content in the solum and substratum is
typically less than 50 percent. Stony and bouldery phases of the Tunbridge series are recognized.

The O horizons, where present, consist of slightly, intermediately, and/or highly decomposed plant material.

Some pedons have an A or Ap horizon that is neutral or has hue of 5YR to 10YR, value of 2 to 5, and chroma

of 0 to 4. It is typically loam, very fine sandy loam, fine sandy loam, or sandy loam in the fine-earth fraction, but
the range includes silt loam. It is up to 15 cm thick.

The E horizon has hue of 5YR to 10YR, value of4 to 6, and chroma of 1 or 2. It is typically loam, very fine
sandy loam, fine sandy loam, sandy loam, loamy fine sand, or loamy sand in the fine-earth fraction, but the range
includes silt loam.

Some pedons have a BE horizon that has hue of 5YR to 10YR, value of 4 to 6, and chroma of 2 to 4. Textures
are similar to the E horizon.

The Bhs horizon has hue of 5YR to 10YR, with value and chroma of 3 or less.
The Bs horizon has hue of 5YR to 2.5Y, value of 3 or more and chroma of4 or more,
The BC horizon has hue of 7.5YR to 2.5Y, value of 3 to 5, and chroma of 3 to 8.

The B horizons are typically loam, very fine sandy loam, fine sandy loam, ot sandy loam in the fine-earth fiaction,
but the range includes silt loam. Some BC horizons have a texture of loamy sand.

Some pedons have a C horizon that has hue of 10YR to 5Y, value of 3 to 6, and chroma of 2 to 6. It is typically
loam, very fine sandy loam, fine sandy loam, or sandy loam in the fine-earth fraction, but the range includes silt
loam and Joamy sand. It is up to 45 cm thick.

Bedrock is slightly weathered schist, gneiss, phyllite, granite, or meta-anorthosite,

COMPETING SERIES: These are the Bangor, Berkshire, Dekapen, Eitousvile, Uroveton, Hougntonvie,
Penguis, Potsdam, Revel, and Welcome series. Bangor, Berkshire, Dekapen, Groveton, Houghtonville,
Potsdam, and Welcome soils have a depth to bedrock greater than 100 cm below the mineral soil surface.
Elliottsville soils have a weighted average of more than 10 percent clay in the particle-size control section. Revel
soils have a paralithic contact between 50 and 100 cm and average 35 to 65 percent weathered gravel in the

https:#/soilseries.sc.egovusda.govOSD_Docs/T/TUNBRIDGE il 24



6/5/2017 Official Series Description - TUNBRIDGE Series

patticle-size control section. Penquis soils contain pararock fragments of calcareous metasiltstone and
metasandstone, or metalimestone throughout the soil.

GEOGRAPHIC SETTING: Tunbridge soils are on nearly level to very steep glaciated uplands. They are on
the tops and sides of hills and mountains. Slope ranges from 0 to 80 percent. The soils formed in loamy
supraglacial till of Wisconsin age derived mainly from micaceous schist, gneiss, phyllite, granite, and meta-
anorthosite. The mean annual precipitation is 790 to 2420 mm, and the mean annual temperature is -3 to 7

degrees C. The frost-free period is fiom 60 to 160 days. Elevation ranges from about 2 to 800 meters above
mean sea level.

GEOGRAPHICALLY ASSOCTATED SOILS: These are the :- e SSEET, by ¢ i
Rawsonvilie, Mariow, Peru, and Sunapee soils. The very deep to bedrock Becket, Berkshlre Colone], Marlow,
Peru, and Sunapee soils are typically on footslopes and backslopes in lower positions than nearby Tunbridge
soils. Additionally, Becket, Colonel, Marlow, and Peru soils formed in loamy lodgment till. Rawsonville soils are
in positions similar to Tunbridge soils and have 6 percent or more organic carbon in a layer 10 cm or more thick
within the spodic horizon. Tunbridge soils are often closely intermingled with shallow Lyman soils in places where
local relief is controlled by the underlying bedrock.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Well drained. Saturated hydraulic
conductivity is moderately high or high throughout the mineral soil.

USE AND VEGETATION: Most areas are wooded. The common trees are American beech, white ash,
yellow birch, paper birch, northern red oak, sugar maple, eastern white pine, eastern hemlock, red spruce, white
spruce, and balsam fir. Some areas have been cleared and are primarily used for hay and pasture. A few cleared
areas are used for cultivated crops.

DISTRIBUTION AND EXTENT: Vermont, Maine, Massachusetts, New Hampshire, and New York.
MLRAs 143, 144A, and 144B. The series is extensive.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.
SERIES ESTABLISHED: Orange County, Vermont, 1975.

REMARKS: 1. Tunbridge is the official State Soil of Vermont.

2. Albic horizons may be difficult to locate because tree throws and other disturbances have destroyed them in
many areas of Tunbridge soils. Albic horizons are often thin, may be discontinuous, and located within 10 cm of
the soil surface.

3. The use of the Tunbridge series in MLRA 144A is in question. Tunbridge has a frigid temperature regime
which is not typical in 144A.

4, The diagnostic horizons and features recognized in this pedon are:
a. Ochric epipedon - the zone from 0 to 20 cm (Oe, Oa, E horizons).
b. Albic horizon - the zone from 13 to 20 cm (E horizon).
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c. Spodic horizon - the zone from 20 to 66 cm (Bhs, Bs horizons).

ADDITIONAL DATA: Laboratory characterization data for Tunbridge and similar soils is available through
the National Cooperative Soil Survey Soil Characterization Database: http://ncsslabdatamart.sc.egov.usda.gov/

National Cooperative Soil Survey
U.S.A.
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LOCATION LYMAN MA+MENHNY VT

Established Series
Rev. WHT-CAW-RFL-GWS
022016

LYMAN SERIES

The Lyman series consists of shallow, somewhat excessively drained soils on glaciated uplands. They formed in
loamy supraglacial till. Estimated saturated hydraulic conductivity is moderately high or high throughout the
mineral soil. Slope ranges from 0 to 80 percent. Mean annual precipitation is about 1175 mm, and mean annual
temperature is about 5 degrees C.

TAXONOMIC CLASS: Loamy, isotic, frigid Lithic Haplorthods

TYPICAL PEDON: Lyman loam, on a northwest facing, 55 percent slope in a very rocky forested area.
(Colors are for moist soil.)

Oe --0 to 3 cm; moderately decomposed plant material. (O horizon thickness is 0 to 15 cm.)

A--3 to 8 cm; black (N 2/0) loam; weak fine granular structure; very fiable; many fine and medium roots;
extremely acid; abrupt wavy boundary. (0 to 10 cm thick)

E--8 to 13 cm; reddish gray (SYR 5/2) fine sandy loam; weak fine granular structure; very friable; many fine and
medium roots; 10 percent gravel; extremely acid; abrupt broken boundary. (0 to 25 cm thick)

Bhs--13 to 18 cm; very dusky red (2.5YR 2.5/2) loam; weak fine granular structure; friable; many fine and
medium roots; 10 percent fine gravel; extremely acid; abrupt broken boundary.

Bs1--18 to 28 cm; dark red (2.5YR 3/6) loam; weak fine and medium granular structure; friable; many fine and
medium roots; 10 percent fine gravel, few mica flakes; very strongly acid; clear wavy boundary.

Bs2--28 to 46 cm; brown (7.5YR 4/4) grading with depth to brown (10YR 5/3) channery loam; weak coarse
subangular blocky structure parting to medium and fine granular; friable; many fine and medium roots; 15 percent
chamners of schist and quartzite; common flakes of mica; very strongly acid; abrupt smooth boundary.
(Combined thickness of the Bhs and Bs horizons is 10 to 43 cm.)

R--46 cm; dark gray mica schist bedrock.

TYPE LOCATION: Franklin County, Massachusetts; Town of Monroe; located about 550 meters west
southwest of the village of Monroe Bridge and about 55 meters south of the Deerfield River; USGS Rowe, MA
topographic quadrangle; lat. 42 degrees 43 minutes 12.53 seconds N. and long. 72 degrees 56 minutes 52.71
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seconds W., NAD 83.

RANGE IN CHARACTERISTICS: The thickness of the mineral solum ranges from 25 to 50 cm, and
corresponds to the depth to bedrock. The weighted average of clay in the particle-size control sectionis 1 to 10
percent. Reaction ranges from moderately acid to extremely acid throughout, unless limed. Rock fragments range

from 0 to 35 percent throughout the mineral soil. They are mostly gravel and channers, but the range includes
cobbles and stones.

Some pedons have Oi, Oe, and/or Oa horizons that consist of slightly, moderately, or highly decomposed
organic material, respectively.

The A horizon is neutral or has hue of 5YR to10YR, value of 2, 2.5, or 3, and chroma of 0 t0 2. Some pedons
have an Ap horizon with value and chroma of2 to 4. Ap horizons are typically 15 ¢cm or more thick. The A or
Ap horizon is sandy loam, fine sandy loam, very fine sandy loam, loam, or silt loam in the fine-earth fraction.

The E horizon has hue of 5YR to 10YR, value of4 to 6, and chroma of 1 or 2. It is loamy sand, loamy fine sand
sandy loam, fine sandy loam, very fine sandy loam, loam, or silt loam in the fine-earth fraction.

t]

The Bhs horizon has hue 0f 2.5YR to 10YR, with value and chroma of 3 or less.
The Bs horizon has hue of 2.5YR to 10YR, value of 3 to 5, and chroma of 3 to 8.

Some pedons have a BC horizon with hue of 10YR to 5Y, value of 3 to 5, and chroma of 3 or 4. Texture of the
B and BC horizons is sandy loam, fine sandy loam, very fine sandy loam, loam or silt loam in the fine-earth
fraction. Some pedons have a loamy sand BC horizon.

Bedrock is slightly weathered schist, gneiss, phyllite, or granite.

COMPETING SERIES: These are the , ,and series. Abram soils have bedrock at a

depth of less than 25 cm from the mineral soil surface. Creasey soils have sandstone or conglomerate bedrock.
Monson soils average more than 10 percent clay in the particle-size control section.

GEOGRAPHIC SETTING: Lyman soils are on nearly level to very steep glaciated uplands. They are on the
tops and sides of hills and mountains. Slope ranges from 0 to 80 percent. The soils formed in loamy supraglacial
till of Wisconsin age derived mainly from micaceous schist, gneiss, phyllite, and granite. The mean anmual
precipitation is 790 to 2420 mm, and the mean annual temperature is -3 to 9 degrees C. The frost-free period is
from 60 to 160 days. Elevation ranges from about 2 to 800 meters above mean sea level

GEOGRAPHICALLY ASSOCIATED SOILS: These are the L : LUsiBaui,
Muriow, Dems, Sienn, Smwpes, and Turbvic e soils. The very deep to bedrock Becket, Berkshlre Colonel,
Marlow, Peru, Skerry, and Sunapee soils are typically on footslopes and backslopes in lower positions than
nearby Lyman soils. In addition, Becket, Colonel, Marlow, Peru, and Skerry soils are formed in loamy lodgment
till. Hogback soils are in positions similar to Lyman soils and have 6 percent or more organic carbon in a layer 10
cm or more thick within the spodic horizon. Lyman soils are often closely intermingled with the moderately deep

Tunbridge soils in places where local relief is controlled by the underlying bedrock.
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DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Somewhat excessively drained.
Potential runoff is very high. Estimated saturated hydraulic conductivity is moderately high or high in the mineral
soil

USE AND VEGETATION: Most areas are wooded. The common trees are American beech, white ash,
yellow birch, paper birch, northern red oak, sugar maple, eastern white pine, eastern hemlock, red spruce, white
spruce, and balsam fir. Some areas have been cleared and are primarily used for hay and pasture. A few cleared
areas are used for cultivated crops.

DISTRIBUTION AND EXTENT: Northern New England, western Massachusetts, and northern New
York. Principally in the Green and White Mountains, the Adirondack Mountains, the Berkshire uplands, and
eastern and western Maine. MLRAs 143, 144A, and 144B. The series is extensive.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.

SERIES ESTABLISHED: Grafton County, New Hampshire, 1935.

REMARKS: 1. The use of the Lyman series in MLRA 144A is in question. Lyman has a fiigid temperature
regime which is not typical in 144A.

2. Diagnostic horizons and features recognized in this pedon are:

a. Ochric epipedon - the zone from 0 to 13 cm (Oe, A, and E horizons).

b. Albic horizon - the zone from 8 to 13 cm (E horizon).

c. Spodic horizon - the zone from 13 to 46 cm (Bhs, Bs1, and Bs2 horizons).
d. Lithic feature - bedrock at 43 cm from the mineral soil surface.

ADDITIONAL DATA: Characterization data for Lyman and similar soils is available through the National
Cooperative Soil Survey Soil Characterization Database: http7/ncsslabdatamart.sc.egov.usda.gov/

National Cooperative Soil Survey
U.S.A.
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LOCATION BRAYTON ME+CTMANY VT

Established Series
Rev. KJL-DEW-ANA
09/2013

BRAYTON SERIES

The Brayton series consists of very deep, poorly drained soils on toeslopes and depressions of glaciated
uplands. These soils formed in dense till. Saturated hydraulic conductivity is moderately high or high in the solum
and moderately low or moderately high in the dense substratum. Slope ranges from 0 to 25 percent. Mean
annual temperature is about 7 degrees C, and mean annual precipitation is about 1092 mm.

TAXONOMIC CLASS: Loamy, mixed, active, nonacid, fiigid, shallow Aeric Endoaquepts

TYPICAL PEDON: Brayton fine sandy loam, ina gently sloping, very stony forested area. (Colors are for
moist soil unless otherwise stated.)

0i--0 to 2 cm; slightly decomposed leaves, needles and twigs.

Oa--2 to 13 cm; black (5YR 2/1) highly decomposed organic material; weak very fine granular structure; very
friable, many very fine, fine and medium, and common coarse roots; extremely acid; abrupt wavy boundary.
(Combined thickness of the O horizons is 0 to 15 cm.)

A--13 to 18 cm; very dark gray (10YR 3/1) fine sandy loam, gray (10YR 6/1) dry; weak fine and medium
granular structure; very friable; many very fine, fine and medium, and common coarse roots; 10 percent rock
fragments; extremely acid; abrupt wavy boundary. (0 to 15 cm thick)

Eg--18 to 25 cm; gray (10YR 5/1) gravelly fine sandy loam; few medium distinct pinkish gray (SYR 6/2) masses
of iron accumulation and few fine faint gray (10YR 6/1) iron depletions; weak very fine subangular blocky
structure; friable; many very fine and fine, and common medium roots; 20 percent rock fragments; extremely
acid; abrupt wavy boundary. (0 to 10 cm thick)

Bg--25 to 41 cm; grayish brown (2.5Y 5/2) fine sandy loam; weak very fine and fine subangular blocky
structure; friable; common very fine and fine roots; many medium prominent dark yellowish brown (10YR 4/6)
masses of iron accumulation and few fine faint gray (10YR 6/1) iron depletions; 10 percent rock fragments;
strongly acid; clear wavy boundary. (13 to 51 cm thick)

BC--41 to 58 cm; light olive brown (2.5Y 5/4) fine sandy loam; weak thin platy structure; firm; many medium

faint dark yellowish brown (10YR 4/4) masses of iron accumulation and few fine prominent gray (10YR 6/1)
iron depletions; 10 percent rock fragments; moderately acid; clear wavy boundary. (0 to 25 cm thick)
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Cd1--58 to 74 cm; olive (5Y 5/3) fine sandy loam; moderate thin and medium platy; very firm; many medium
prominent yellowish brown (10YR 5/6) and common medium prominent dark yellowish brown masses of iron
accumulation, few fine prominent gray (10YR 6/1) iron depletions; 10 percent rock fragments; slightly acid; clear
wavy boundary.

Cd2--74 to 165 cm; olive (5Y 4/3) fine sandy loam; massive; very firm; common medium distinct dark yellowish
brown (10YR 4/4) masses of iron accumulation, few fine prominent gray (10YR 6/1) iron depletions; 10 percent
rock fragments; slightly acid.

TYPE LOCATION: Hancock County, Maine; town of Mariaville; off Maine Route 181, about 1.3 miles north
of the bridge spanning the West Branch of Union River, about 500 feet southeast of highway; USGS Ambherst

topographic quadrangle; lat. 44 degrees 46 minutes 47 seconds N. and long. 68 degrees 22 minutes 15 seconds
W., NAD 27.

RANGE IN CHARACTERISTICS: The combined thickness of the A, E, B and BC horizons is 25 to 50 cm.
Depth to bedrock from the mineral soil surface is more than 152 cm. Reaction ranges from extremely acid to
moderately acid in the A and Eg horizons and from strongly acid to slightly acid in the B and BC horizons. One
or more subhorizons in the subsoil below a depth of 25 cm have pH greater than 5.5. The Cd layer ranges from
moderately acid to neutral. Rock fragments in the mineral soil range from 5 to 35 percent by volume. The
proportions of rock fragments are about 80 percent gravel, 15 percent cobbles, and 5 percent stones. Some
pedons have channers and flagstones. Stones and boulders cover from 0 to 25 percent of the surface. Textures
of the solum are silt loam, loam, very fine sandy loam, fine sandy loam, or sandy loam in the fine-earth fraction
with less than 10 percent clay. The substratum textures are loam, very fine sandy loam, fine sandy loam, or sandy
loam in the fine-earth fraction with less than 10 percent clay. Consistence is very fiiable to firm in the solum and
firm or very firm in the dense substratum.

The O horizon, where present, is fibric, hemic and/or sapric material

The A or Ap horizon, where present, has hue of 10YR to 5Y, value of 2 to 4, and chroma of 1 to 4. Structure is
granular.

The Eg horizon, where present, has hue of 10YR to 5Y, value of 5 or 6, and chroma of 1 or 2.

The B horizon has hue of 10YR to 5Y, value of 4 to 6, and chroma of 1 to 4. It has subangular blocky, granular
or platy structure.

The BC horizon, where present, has hue of 10YR to 5Y, value of 4 to 6, and chroma of 2 to 4. It has subangular
blocky or platy structure.

One or more subhorizon in the subsoil has matrix chroma of 2 or less. The combined thickness of the B and BC
horizons is at least 6 inches.

The Cd layer has hue of 10YR to 5, value of 3 to 6, and chroma of 1 to 4. It is prismatic parting to platy, platy
or it is massive. Aggregations bounded by planes or zones of weakness are considered inherent in the parent
material. '
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COMPETING SERIES: This is the "~ _ series. Aurelie soils have 18 to 27 percent clay throughout the
particle size control section. ivicirdy and Lisbury are in closely related families. They have pH less than 5.5 in
the subsoil below a depth of 25 ¢cm and Monarda soils have 10 to 18 percent clay in the particle-size control
section.

GEOGRAFPHIC SETTING: Brayton soils are in depressions and on toeslopes of glaciated uplands. Slopes
range from 0 to 25 percent. The soils formed in dense till derived mainly fiom granite, phyllite, schist, slate, and
shale of Wisconsin age. The climate is humid and cool temperate. Mean annual temperature ranges from 3 to 8
degrees C, and mean annual precipitation commonly ranges from 864 to 1219 mm but includes up to 1524 mm
in the coastal area of Mt. Desert Island, Maine. The frost-fiee season ranges from 90 to 160 days. Elevations
range from about 2 to 762 m above mean sea level.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Colonel, Dummerston, Dixfield, Fuliam,
Hubbardton, Lyman, Macomber, Marlow, Peru, Skerry, Taconic, Tunbridge, and Peacham soils. The Colonel,
Dixfield, Lyman, Marlow, Peru, Skerry, and Tunbridge soils have spodic horizons, are better drained, and are
on higher topographic positions. Peacham soils have a histic epipedon and are in lower topographic positions.

The Dummerston, Fullam, Hubbardton, Macomber, and Taconic soils are better drained and are on higher
topographic positions.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Poorly drained. A perched water
table is above the dense substratum from autumn through spring. Estimated saturated hydraulic conductivity is
moderately high or high in the solum and moderately low or moderately high in the dense substratum.

USE AND VEGETATION: Most areas of this soil are forested. Some areas are cleared and used for hay and

pasture. Forest vegetation is mainly red spruce, white spruce, black spruce, balsam fir, eastern white pine, red
maple, northern white cedar, and paper birch, yellow birch and hemlock.

DISTRIBUTION AND EXTENT: Connecticut, Maine, Massachusetts, New York, and Vermont. The series
is of moderate extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.
SERIES ESTABLISHED: Essex County, New York, 1954.

REMARKS: After reviewing location, geographic coordiantes changed from USGS Amherst topographic
quadrangle; lat. 44 degrees 46 minutes 48 seconds N. and long. 68 degrees 22 minutes 19 seconds W., NAD
21,

Diagnostic horizons and features recognized in this pedon include:

1. Ochric epipedon - the zone from 0 to 18 cm (Oi, Oa and A horizons).

2. Cambic horizon - the zone from 25 to 58 cm (Bg and BC horizons).

3. Densic contact - very firm, dense basal till at a depth of 58 cm,

4. Aeric Feature - both value and chroma of 3 or more in the zone from 41 to 58 (BC horizon).
5. Aquic conditions - redox depletions throughout the subsoil. (Eg, Bg and BC horizons).
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The Aurelie series is included in the competing soils section with a previous revision.

Previous remarks June, 2004 revision:

The type location is changed with this revision based on consensus that placement in the shallow family is
reflective of the dominant characteristics of the series. It is acknowledged that historically the series exceeded 50
cmto densic contact in some places. The series is re-classified from Epiaquepts to Endoaquepts in accordance
with Soil Taxonomy which, in reference to applying keys, stipulates that diagnostic horizons and properties
below a densic contact are excluded. It is assumed the depth to bedrock from the mineral surface of this pedon
exceeds 152 cm. This soil was previously type located in New York and classified as Coarse-loamy, mixed,
nonacid, frigid Aeric Fragiaquepts. The classification was changed as a result of the Northeast Fragipan Study.
This series also included somewhat poorly drained soils but has since been restricted to poorly drained.

ADDITIONAL DATA: Source of the data used in establishing taxonomic class and range in characteristics is
Maine Agricultural Experiment Station Technical Bulletin 94, September 1979.

Soil Interpretation Record Numbers for the Brayton Series are: Brayton, ME0100; Brayton, stony, ME0101;
Brayton bouldery, ME0123; Brayton, variant ME0090.

National Cooperative Soil Survey
US.A.
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May 11, 2018

Central Maine Power Company
Attention: Gerry Mirabile

83 Edison Drive

Augusta, Maine 04336

Subject: Explorations and Geotechnical Engineering Services
Proposed Converter Station
Merrill Road
Lewiston, Maine

Dear Gerry:

In accordance with our revised Proposal, dated March 13, 2018, we have performed
subsurface explorations for the subject project. This report summarizes our findings
and geotechnical recommendations and its contents are subject to the limitations set
forth in Appendix A.

1.0 INTRODUCTION

1.1 Scope and Purpose

The purpose of our services was to obtain subsurface information at the site in order to
develop preliminary geotechnical recommendations relative to foundations and
earthwork associated with the proposed construction. Our scope of services included
test boring explorations, soils laboratory testing, a geotechnical analysis of the
subsurface findings and preparation of this report.

1.2 Site and Proposed Construction

The proposed converter substation is located north of Merrill Road and east of the
existing CMP transmission right-of-way in Lewiston, Maine. Based on an updated plan
you provided dated March 6, 2018, we understand the proposed substation yard will be
on the order of 580 by 510 feet in plan dimensions. An underdrain soil filter is planned
on the westerly side of the substation pad area. We understand the proposed access

286 Portland Road, Gray, ME 04039-9586 ® P: (207) 657.2866 * F: (207) 657.2840 * E: infogray@swcole.com

Geotechnical Engineering Construction Materials Testing and Special Inspections GeoEnvironmental Services
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road to the proposed substation is not yet defined and therefore not included in this
scope of services.

Based on topographic information shown on the plan, the wooded site slopes upward
from about elevation 305 feet on the westerly side, near the existing transmission right-
of-way, to about elevation 380 feet on the easterly side. Bedrock outcrops are visible in
the upper elevations of the site (easterly side) and ponded surface water was observed
in the lower elevations (northwest corner) during drilling.

Based on information shown on the site plan, we understand the general substation
yard finish grade will slope downward from southeast to northwest from about elevation
332 to 318 feet. Considering the existing grades at the site, we anticipate cuts
approaching 60 feet will be needed to achieve finish grade on the easterly side of the
site and fills approaching 20 feet will be needed on the westerly side of the site.

Based on limited information available at this time, we anticipate the converter
substation may include new equipment structures (transformers, dead-end, switchgear
and steel pole structures) on the westerly side and a one story heated building on the
easterly side. We understand the one-story, steel-framed building may be about 200 by
400 feet in plan dimensions with spread footing foundations and a slab-on-grade. We
understand spread footings, surficial concrete pads, foundations with rock anchors and
drilled shafts are being considered for equipment foundation support.

Since the substation is still in concept design, proposed equipment locations and
structural loads and the actual size, location and structural loads for the proposed
building are not known. Existing grades and possible proposed grading are shown on
the “Exploration Location Plan” attached in Appendix B.

2.0 EXPLORATION AND TESTING

2.1 Explorations

Twelve test borings (B-1 through B-12) and three auger probes (P-1 through P-3) were
made at the site during the period of March 15 through 20, 2018 by S. W. Cole
Explorations, LLC. The exploration locations were selected by Power Engineers and
established in the field by S. W. Cole Engineering, Inc. (S.W.COLE) using mapping
grade GPS equipment. The approximate exploration locations are shown on the
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“Exploration Location Plan” attached in Appendix B. Logs of the explorations and a key

to the notes and symbols used on the logs are attached in Appendix C. The elevations

shown on the logs were estimated based on topographic information shown on the
“Exploration Location Plan”.

Open standpipe piezometers were installed in borings B-3, B-7, B-9 and B-12.
Piezometer installation details are noted on the logs.

2.2 Field Testing

The test borings were drilled using a combination of hollow-stem auger, solid-stem
auger, cased wash-boring and NQ rock coring techniques. The soils were sampled at 2
to 5 foot intervals using a split-spoon sampler and Standard Penetration Testing (SPT)
methods. SPT blow count results are shown on the logs.

Rock coring was performed at borings B-4, B-5, B-7, B-9, B-10 and B-12 using a NQ2
(2 in) core bit. At several borings, a roller bit was used to penetrate the surface of the
bedrock prior to coring. At B-3, the borehole was advanced into the bedrock using solid
stem auger and a roller cone in order to install a groundwater piezometer (no rock core).

2.3 Laboratory Testing

2.3.1 Geotechnical Laboratory Testing

Soil samples obtained from the explorations were returned to our laboratory for further
classification and testing. Moisture content test results as well as Laboratory rock core
compression and unit weight test results and RQD (Rock Quality Designation) are noted
on the logs.

2.3.2 Laboratory Soil Chemistry Testing

Three soil samples were submitted to Alpha Analytical Services for determination of pH
(EPA 9045), water soluble chloride content (EPA 9251) and water soluble sulfate
content (EPA 9038) testing. Results of the pH and water soluble chloride and sulfate
testing as well as sulfate exposure classifications in accordance with ACI 318 Table
4.3.1 are included in Appendix D and summarized in the following table:
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: . . . Sulfate Exposure
Explor_at|on/ pH Testing Chloride Testing | Sulfate Testing Classification
S AAEE) (Eronm) (Eronm) (ACI 318 Table 4.3.1)
B-1/0-2' 5.4 <PQL <PQL Negligible
B-9/0'-2’ 5.6 <PQL <PQL Negligible
B-11/5-7 6.8 <PQL <PQL Negligible

Notes
ppm = parts per million
PQL — Procedure Quantification Limit
PQL for chloride testing is 20 ppm
PQL for sulfate testing is 10 ppm

3.0 SUBSURFACE CONDITIONS

3.1 Soil and Bedrock

In general, the explorations encountered a soils profile consisting of forest duff and topsoill
overlying medium dense silty sand overlying dense brown gravelly silty sand (glacial till)
overlying bedrock. The topsoil and forest duff varies from about 6 inches to 1.5 feet in
thickness at the explorations. Where encountered, the silty sand varies in thickness from
about 1 to 5.5 feet and the glacial till varies in thickness from about 1 to 17 feet.
Approximate depths to and elevations of apparent bedrock are shown below.

APPARENT DEPTH/ELEVATION TO BEDROCK
: Approximate . Approximate
Exploraﬂon/Approx. DerEJtrth/Elevation Exploraﬂon/Approx. DerEJtrth/Elevation
Surface Elevation (ft) (ft) Surface Elevation (ft) (ft)
B-1/308 1.0/307 B-9/339 4.0/335
B-2/304 11.2/293 B-10/333 6.2/327
B-3/309 2.5/306.5 B-11/304 5.0/299
B-4/314 4.8/309 B-12/378 3.5/374.5
B-5/311 7.2/1304 P-1/330 4.5/325.5
B-6/318 4.0/314 P-2/345 7.5/337.5
B-7/311 4.9/306 P-3/334 5.0/329
B-8/310 18.0/292

Photos of the recovered bedrock core are attached in Appendix C.

Not all the strata were encountered at each exploration; refer to the attached logs in
Appendix C for more detailed subsurface information.

3.2 Groundwater
The soils encountered at the test borings were moist to wet from the ground surface.
Saturated soils were encountered at depths varying from about 3 to 10 feet. Groundwater
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likely becomes perched on the relatively impervious silty clay and glacial till encountered at
the test borings. Long term groundwater information is not available. It should be
anticipated that groundwater levels will fluctuate, particularly in response to periods of
snowmelt and precipitation, as well as changes in site use.

Open standpipe piezometers were installed in borings B-3, B-7, B-9 and B-12. Depths to
groundwater were measured in the piezometers approximately 24 hours after installing the
piezometers. Depths were measured to be about 4.5, 7.4, 9.8 and 23.6 (shallow)/29.6
(deep) feet below the existing ground surface at these borings, respectively, on March 21,
2018.

3.3 General Geological Conditions

The Maine Geological Survey (MGS) Surficial Geologic Map of Maine (Thompson and
Borns, 1985) and the Surficial Geologic Map of The Lake Auburn East Quadrangle,
Maine! (Hildreth, 2008) indicate the surficial geology of the project area consists of
glacial till overlying bedrock with limited bedrock exposures possible in the general area.
Field observations and boring overburden observations are generally consistent with the
mapped surficial geology.

The MGS Bedrock Geologic Map of Maine? (Osberg et al., 1985) and detailed mapping
of the Bedrock Geology of the Lewiston 15-minute Quadrangle (Hussey, 1983) interpret
the bedrock in the project area to be Sangerville Formation. The Sangerville Formation
in the area is described as impure marble, coarsely crystalized calc-silicate rocks, and
feldspathic biotite- and hornblende biotite granofels, with garnet rich laminations.

The observed bedrock core, is generally consistent with the published geologic mapping
with some variations. A calcareous feldspar pegmatite was observed in the upper 3 feet
of the core recovered from boring B-5 (see boring logs and core photographs). This
bedrock is generally described as a feldspar mica schist (equivalent to the feldspathic
biotite granofels) with calc-silicates and variable amounts of garnet. Limited weathering
and alternation associated with foliation plane fractures was observed, which may be
related to seasonal variations in the water table.

1 Thompson, W. B. and Borns, H. B., eds., 1985, Surficial Geologic Map of Maine, Maine Geological
Survey.

2 Osberg, P. H., Hussey, A. M. , and Boone, G. M., eds., 1985, Bedrock Geologic Map of Maine, Maine
Geological Survey.
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3.4 Seismic — Faulting Data

Seismic activity can impact a site from two sources: ground rupture directly beneath a
site or shaking produced at the site from nearby seismic activity. There are no
documented cases of ground rupture that can be definitely attributed to seismic activity
in New England since the departure of glaciers more than 10,000 years ago. Bedrock
deformation has occurred over geologic time; however, evidence of faulting in the
project area is limited to inferred faults associated with bedrock contacts and observed
healed angular bedrock conglomerate and wacke observed in the core.

3.5 Seismic and Frost Conditions
According to IBC 2015/ASCE 7, we interpret the following Seismic Site Classes using
the N-Value method for soil:

e Seismic Site Class B (for foundations on sound bedrock)

e Seismic Site Class D (for foundations on compacted fill or native soil)

We recommend the following seismic design parameters for the 2,500-year design
earthquake:

RECOMMENDED SEISMIC DESIGN PARAMETERS (2,500-year Design Earthquake)

Peak Ground Acceleration 0.2-second Spectral Acceleration 1-second Spectral Acceleration
(PGA) (Ss) (S1)
0.186 0.249g 0.081g

NOTE: Seismic design parameters from USGS accessed April 12, 2018. (https://earthquake.usgs.gov/designmaps/us/application.php)

Liquefiable soils typically consist of loose, fine sands and non-plastic silts below the
groundwater table. Based on the subsurface findings, it is our opinion the soils at the site
are not susceptible to liquefaction during a seismic event and therefore the risk of lateral
spread and seismic induced settlement are negligible.

The 100-year Air Freezing Index for the Lewiston area is about 1,500 Fahrenheit degree
days, which corresponds to a frost penetration depth on the order of 5.0 feet. We
recommend foundations exposed to freezing be covered with at least 5.0 feet of soil for
frost protection.
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4.0 EVALUATION AND RECOMMENDATIONS

4.1 General Findings
Based on the subsurface findings and limited project information at this time, the proposed
construction appears feasible from a geotechnical standpoint. The principle geotechnical
considerations include:

e Bedrock Excavations: Based on the subsurface conditions encountered,
bedrock excavation and removal will require blasting to achieve the necessary
grades.

e Converter Station Pad: All topsoil and organics, soils with roots and disturbed or
soft yielding soil must be completely removed from beneath the proposed
converter station pad and embankment areas. We recommend bedrock removal
extend to at least 6 feet below finish substation pad grade to allow for a 6 foot thick
zone of material including the pad surface (designed by others) overlying
compacted Gravel Borrow to allow for excavations for shallow foundations and
subgrade utilities.

e Building Structure: Spread footing foundations and a slab-on-grade floors bearing
on properly prepared subgrades appear suitable for the proposed building.
Building footings should bear on at least 12-inches of compacted Structural Fill
overlying properly prepared subgrades. On-grade floor slabs for heated structures
should bear on at least 12-inches of compacted Structural Fill overlying properly
prepared subgrades.

e Equipment Foundations: We recommend substation equipment foundations
bear on at least 12-inches of compacted Structural Fill overlying properly
prepared subgrades. Foundations for heavier, moment carrying structures such
as A-frames are anticipated to bear directly on sound, intact bedrock with rock
anchors, or on caissons drilled into the bedrock to resist overturning.

e Groundwater: The depth to groundwater upon completion of the test borings
ranged from within a few feet of the ground surface to depths of about 24 and
30 feet below ground surface at boring B-12. Excavations will require
dewatering techniques to help control below excavation grades.
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e Reuse of Native Soils: In our opinion, the native, non-organic granular soils can
likely be reused as mass embankment fill provided they are at a moisture
content that is workable for achieving the required compaction. The silty sand
and glacial till soils are moisture sensitive and may be difficult to compact when
above the optimum moisture content. Therefore, we do not recommend reuse
of the native soils during wet and freezing conditions.

e Reuse of Blasted Bedrock: The bedrock is a resource for production of
embankment fills. The blasted bedrock can be used as Rock Borrow for
embankment fill provided the rock is crushed to be well graded and the
maximum particle size is less than 24 inches and used in appropriate size lifts.
The Rock Borrow should be mixed with sands and gravel and finer rock
particles to reduce the percentage of voids in the fill. However, where there is a
lack of overburden soil available or the blasting and/or crushing operations
create a poorly graded borrow; the use of a choke stone material will be
required to fill voids in each lift of Rock Borrow.

4.2 Site and Subgrade Preparation

We recommend that site preparation begin with the construction of an erosion control
system to protect adjacent drainage ways and areas outside the construction limits.
Surficial organics, roots and topsoil should be completely removed from areas of proposed
fill and construction. As much vegetation as possible should remain outside the
construction areas to lessen the potential for erosion and site disturbance.

Based on the subsurface findings, the thickness of forest duff and/or topsoil varies
across the site. The contractor should anticipate areas where roots and soils containing
organics will extend several feet into the underlying soil. The methods used by the
contractor for removal and the moisture condition of the site will affect the volume of
material removal required. Topsoil and organics may be stockpiled and screened for
reuse as a new topsoil layer in landscape areas. Suitability of the topsoil re-use from a
nutrient and fertility standpoint should be evaluated by solil testing prior to its use.
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4.3 Excavation and Dewatering

4.3.1 Excavations

Excavations will generally encounter forest duff and topsoil, silty sand and glacial till
with varying amounts of gravel and cobbles and boulders, and shallow bedrock. Care
must be exercised during construction to reduce potential for disturbance of subgrades.
We recommend a smooth-edged bucket be utilized to excavate to final subgrade in
soils. Construction traffic on wet soil subgrades should be avoided when practical.
Should subgrades become disturbed, the subgrade should be over-excavated to
expose suitable soil and replaced with compacted Structural Fill or Crushed Stone or
moisture conditioned glacial till and be compacted.

Based on the proposed grading and subsurface conditions, mass bedrock removal will
be needed to achieve the required subgrade elevations. Bedrock removal will require
drilling and blasting techniqgues. We recommend a licensed blasting contractor be
engaged for bedrock removal. Pre-blast surveys should be completed on surrounding
structures (including interior walls), water supply wells and infrastructure prior to
commencing blasting activities. Vibrations due to blasting should be monitored during
construction. In addition, we recommend the subcontractor submit a detailed drilling
and blasting plan with qualifications and references prior to blasting.

Temporary, unsupported soil excavations should be sloped back to 1%2(H):1(V) or
flatter. In all cases, excavations must be properly shored and/or sloped according to
OSHA regulations to prevent sloughing and caving of the sidewalls during construction.

4.3.2 Dewatering

Sumping and pumping and the use of temporary diversion ditching dewatering
techniques should be adequate to control water inflow into excavations above the
groundwater table. When working at the bottom of slopes, temporary dewatering may
require construction of uphill cut-off swales and/or diversion berms to direct up gradient
runoff water away from the work areas.

4.4 Embankment Construction

The proposed topographic information shown on the plan indicates fill soil slopes for the
substation pad will generally be constructed with slopes of 2(H):1(V) or flatter and cut
slopes will generally be constructed with slopes of 3(H):1(V) or flatter.
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4.4.1 General

Fill slopes should be constructed as level benches, which are overbuilt to facilitate
compaction. The final slope face should be constructed by cutting back into the
compacted core prior to placing slope surface materials. Fill slopes constructed on
existing terrain steeper than 3(H):1(V) should be keyed into the existing ground surface
with continuous level benches. Fill slopes constructed on existing slopes flatter than
3(H):1(V) do not need continuous benching. We recommend a 10 foot wide bench be
cut into the native soil beneath the toe of fill slopes for installation of a 1-foot thick
drainage blanket consisting of Gravel Borrow or Rock Borrow mixed with Gravel Borrow
prior to placing fill soils. The drainage blanket should be day-lighted for gravity
drainage.

4.4.2 Fill Slopes 2(H):1(V) or Flatter

Fill materials needed to construct fill slopes at inclinations of 2(H):1(V) or flatter should
consist of compacted Common Borrow, Gravel Borrow, Rock Borrow, Structural Fill or
Crushed Stone. Exposed soil slopes will be susceptible to surface erosion, slumping
and sloughing, particularly during heavy rain and freeze/thaw events. Exposed slopes
should be surfaced with an erosion control blanket and loam and seed, as soon as
practicable, to create a vegetated mat. In areas of concentrated surface water, we
recommend 8-inch minus rip-rap overlying a geotextile fabric be used in lieu of the
erosion blanket and loam and seed. We recommend cross-slope stone lined drainage
channels underlain with geotextile fabric be construct into the slope face when the
height of the embankment exceeds 25 feet.

4.4.3 Fill Slopes Steeper than 2(H):1(V)

Although not anticipated, if proposed fill slopes are to be constructed steeper than
2(H):1(V), we recommend these slopes be constructed with compacted Rock Borrow
and the slopes be covered with at least 2 feet of compacted rip-rap. Further, lateral
edges where the riprap terminates along the face of the embankment should be
similarly keyed into the ground surface. We recommend slopes be constructed no
steeper than 1.5(H):1(V). Rock Borrow should be controlled to maximum patrticle size of
24 inches and be placed in horizontal lifts not exceeding 36 inches. The Rock Borrow
should be placed in a manner to reduce the potential for voids by infilling with sand and
smaller stone particles to create a well graded matrix. If overburden soil is not available
for infilling or the blasting operations create a course poorly graded rock borrow lacking
fines, a choke stone layer will be required for between each lift and at the top of
subgrade prior to placing aggregate road base products.
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4.4.4 Cut Slopes

We recommend proposed soil cut slopes less than 15 feet in height consider slope
inclinations of 2H: 1V or flatter since the depth to bedrock is unknown between
exploration locations and areas of outcropping bedrock. The final slope inclination will
be dependent on the subsurface conditions (soil or bedrock) encountered during
construction. Cut slopes in bedrock should be sloped back to a stable condition, which
will depend on rock fracturing, as well as bedrock formation strike and dip in relation to
slope orientation. We recommend a representative from S.W.COLE observe the
bedrock slopes during construction.

We recommend a rock fall catchment zone be provided at the toe of rock cut slopes
following FHWA Publication No. HI-99-007 Rock Slopes Reference Manual.

In addition, we recommend a minimum 5-foot wide bench be constructed at the
interface of the overburden soil and bedrock to reduce potential erosion that could
cause soils, cobbles and boulders to wash down the rock slopes potentially clogging
drainage swales and causing blocking hazards.

In areas of concentrated surface water or locations of groundwater seeps, rip-rap
should be used in lieu of the erosion blanket and loam/seed. We recommend cross-
slope stone lined drainage channels underlain with geotextile fabric be constructed into
the slope when the height of the slope exceeds 25 feet.

4.4.5 Slope Surface Erosion Control

Unprotected and un-established slopes, regardless of inclination, will be susceptible to
surface erosion, slumping, and sloughing especially during precipitations and
freeze/thaw events. Topsoil and seed should be installed, as soon as practicable, to
create a vegetated mat over the entire surface of the slope. We recommend the use of
UV resistant synthetic erosion control mesh to reinforce the surface soils until the
vegetated mat is established, particularly if constructed during the winter or spring
seasons.

Groundwater seepage and up gradient runoff water can make establishment of soil
slopes difficult. In areas where surface water may be concentrated and discharged over
the slope or where groundwater seepage is encountered, we recommend locally
covering the slope with a small diameter rip-rap placed over a layer of crushed gravel
and a woven filter fabric.
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4.5 Foundations

4.5.1 Building and Equipment Foundations:

We recommend the proposed building foundation be supported on spread footings
founded on at least 12-inches of compacted Structural Fill overlying compacted Gravel
Borrow. Non-moment-carrying equipment foundations and lightweight equipment pads
should also be founded on at least 12-inches of compacted Structural Fill overlying
compacted Gravel Borrow. For foundations bearing on properly prepared subgrades,
we recommend the following geotechnical parameters for design consideration:

GEOTECHNICAL PARAMETERS

4.0 ksf or less (Spread Footings on compacted
Net Allowable Soil Bearing Pressure structural fill or crushed stone)
Net Allowable Bedrock Bearing Pressure 15.0 ksf (Clean, sound, intact bedrock)
Design Frost Depth of Footings on Soil 5.0 ft
Design Frost Depth for Footings Pinned to
Sound Bedrock Depth 2.5 ft
Base Friction Factor 0.35 (Mass concrete to structural fill)
Base Friction Factor 0.45 ( Mass concrete to bedrock)
Passive Lateral Earth Pressure Coeff. (Kp) 3.0 (compacted Structural Fill)
Equivalent Fluid Pressure (Passive) 390 psf/ft (compacted Structural Fill)
Active Lateral Earth Pressure Coeff. (Ka) 0.3 (compacted Structural Fill)
Equivalent Fluid Pressure (Active) 40 psf/ft (compacted Structural Fill)
At-Rest Lateral Earth Pressure Coeff. (Ko) 0.5 (compacted Structural Fill)
Equivalent Fluid Pressure (At-Rest) 60 psf/ft (compacted Structural Fill)
Total Unit Weight of Backfill (yt) 125 pcf (compacted Structural Fill)
Internal Friction Angle (®) 32 degrees (compacted Structural Fill)

Spread footings should be at least 24 inches in width regardless of the bearing
pressure. We recommend spread footings be placed on at least 12 inches of
compacted Structural Fill (if overlying soil or soil fills) or at least 12 inches of Crushed
Stone (if overlying fractured bedrock or blasted bedrock fills). We understand all
foundations and concrete structures and slabs will be designed by others.

4.5.2 Rock Anchorage:

Based on the subsurface conditions and guidance from the Post-Tensioning Institute’s
manual entitled Recommendations for Prestressed Rock and Soil Anchors (PTI, 2004),
we recommend the use of prestressed, Class | corrosion protection, grouted rock
anchors be considered by the foundation designer where rock anchors are being
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considered. We recommend the following geotechnical parameters for preliminary rock
anchor design consideration:

GEOTECHNICAL PARAMETERS FOR ROCK ANCHORS
RQD of Rock Core (see boring logs) 55 to 100%
Average Dry Unit Weight of Bedrock Samples 174 pcf
Rock Cone Pull-Out Angle (from vertical) 45 degrees (from vertical)
Average Ultimate Grout to Bedrock Bond Strength 120 psi

Based on guidance from the Recommendations for Prestressed Rock and Soil Anchors
(PTI, 2004) we recommend a minimum unbonded length (free-stressing length) of 15
feet for strand tendons and 10 feet for bar tendons be considered for preliminary rock
anchor design. The bonded length will depend upon the uplift load and the diameter of
the drill hole. Rock anchor spacing should be at least 1.2 times the free-stressing
length; closer spacing will reduce allowable anchor loads. Rock anchors installed in
groups should be designed with consideration of pullout resistance from overlapping
failure surfaces extending from the midpoint of the anchor bond zone to the bedrock
surface.

The drill-hole for each rock anchor should be cleaned of any drilling fines and tightness
tested to determine the need for pre-grouting. Rock anchors should be installed, tested
and locked-off according to the design engineer’'s recommendations.

4.5.3 A-Frame Foundations

We anticipate A-Frames structures will be constructed within the westerly portion of the
proposed substation. Structural loads and locations are not known at this time. Based
on the findings at the explorations, depths to bedrock may vary from about 6 feet (below
Gravel Borrow zone) to nearly 20 feet in the low area in the northwesterly corner.

Depending upon anticipated structural loads, we anticipate A-Frame foundations will
need to derive support from the underlying bedrock. Depending upon the location, the
foundation could consist of a large mat foundation bearing on and pinned to bedrock, or
if rock is deep, drilled shafts socketed into bedrock. If glacial till is encountered we
recommend excavation continue to bedrock, creating a level bearing area. Soft,
weathered bedrock, if encountered, should be removed. An allowable bearing contact
pressure of 15.0 ksf or less should be considered for sound, intact bedrock. A concrete
leveling mat may be placed on the prepared bedrock surface prior to placing reinforced
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concrete foundations. The foundation should be anchored to the bedrock if the rock is
sloping steeper than 3(H):1(V) and/or if structural loads dictate. The leveling mat should
extend beyond the footing edges or piers by at least 24 inches. Rock anchors
extending into bedrock will likely be needed to provide uplift capacity for the A-Frame
pier foundations. We understand the A-frame foundation type and design will be by the
project structural engineer.

4.6 Foundation Drainage

We recommend an underdrain system be installed on the outside edge of the perimeter
building footings. The underdrain pipe should consist of 4-inch diameter, perforated SDR-
35 foundation drain pipe bedded in Crushed Stone and covered with non-woven geotextile
fabric. The underdrain pipe must have a positive gravity outlet protected from freezing,
clogging and backflow. Surface grades should be sloped away from the building and other
structures for positive surface water drainage. General underdrain details are illustrated
on the “Foundation Detail Sketch” attached in Appendix B.

4.7 Slab-On-Grade

On-grade floor slabs in heated areas may be designed using a subgrade reaction
modulus of 120 pci (pounds per cubic inch) provided the slab is underlain by at least 12-
inches of compacted Structural Fill placed over properly prepared subgrades. The
structural engineer or concrete consultant must design steel reinforcing and joint
spacing appropriate to slab thickness and function.

We recommend a sub-slab vapor retarder particularly in areas of the building where the
concrete slab will be covered with an impermeable surface treatment or floor covering
that may be sensitive to moisture vapors. The vapor retarder must have a permeance
that is less than the floor cover or surface treatment that is applied to the slab. The
vapor retarder must have sufficient durability to withstand direct contact with the sub-
slab base material and construction activity. The vapor retarder material should be
placed according to the manufacturer’'s recommended method, including the taping and
lapping of all joints and wall connections. The architect and/or flooring consultant should
select the vapor retarder products compatible with flooring and adhesive materials.

The floor slab should be appropriately cured using moisture retention methods after
casting. Typical floor slab curing methods should be used for at least 7 days. The
architect or flooring consultant should assign curing methods consistent with current
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applicable American Concrete Institute (ACI) procedures with consideration of curing
method compatibility to proposed surface treatments, flooring and adhesive materials.

4.8 Backfill and Compaction

Although a wide range of soil materials can be used successfully, it has been our
experience granular soils with good drainage characteristics provide significant
advantages particularly in wet conditions and during cold weather construction. We
have made recommendation for materials that are suitable for support of the proposed
construction from a geotechnical standpoint. However, the electrical designer must
develop parameters for fill to achieve proper compatibility between the fill soils and the
electrical grounding system. In general, we recommend the following materials for
consideration:

Common Borrow: Fill to raise grades in landscape areas.

Gravel Borrow: Fill to raise grades in the converter station pad area above bedrock
and/or rock borrow should be sand or silty sand meeting the requirements of 2014
MaineDOT Standard Specification 703.20 Gravel Borrow. We anticipate Gravel Borrow
will be made from on-site crushing of blasted bedrock and blending with existing
granular fills or imported sand.

Rock Borrow: Blasted bedrock used for embankment fill should be hard durable blasted
bedrock broken to various sizes of 2 feet minus to form a compact embankment with
minimum of voids and meeting the requirements of 2014 MaineDOT Standard
Specification 703.21. Finer crushed bedrock and granular soil shall be worked into the
surface of each lift as necessary to fill voids.

Structural Fill: Backfill below footings, equipment pads, adjacent to foundations and

material below floor slabs should be clean, non-frost susceptible sand and gravel
meeting the gradation requirements for Structural Fill as given below:
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Structural Fill
Sieve Size Percent Finer by Weight

4 inch 100

3inch 90 to 100

Yainch 251090

#40 0to 30

#200 Oto6

Crushed Stone: Crushed Stone, used for underdrain aggregate should be washed %:-
inch crushed stone meeting the requirements of 2014 MaineDOT Standard
Specification 703.22 Underdrain Backfill Material Type C.

Reuse of Site Soils: The non-organic on-site granular soils are likely suitable to blend
and process with crushed blasted bedrock to create Gravel Borrow provided they are at
a compactable moisture content at the time of blending and reuse. The native till may
be suitable for reuse as Common Borrow, such as pond berms, provided it is at a
compactable moisture content at the time of reuse.

Placement and Compaction: Fill should be placed in horizontal lifts and compacted
such that the desired density is achieved throughout the lift thickness with 3 to 5 passes
of the compaction equipment. Loose lift thicknesses for grading, fill and backfill
activities should not exceed 12 inches. We recommend that fill and backfill in building
and paved areas be compacted to at least 95 percent of its maximum dry density as
determined by ASTM D-1557. Crushed Stone should be compacted with 3 to 5 passes
of a vibratory plate compactor having a static weight of at least 500 pounds. Rock
Borrow should be placed in lifts approximating the largest material diameter size and be
thoroughly tracked in with heavy tracked equipment with several passes in several
directions.

4.9 Weather Considerations

Construction activity should be limited during wet and freezing weather and the site soils
may require drying or thawing before construction activities may continue. The contractor
should anticipate the need for water to temper fills in order to facilitate compaction during
dry weather. If construction takes place during cold weather, subgrades, foundations and
floor slabs must be protected during freezing conditions. Concrete and fill must not be
placed on frozen soil; and once placed, the concrete and soil beneath the structure must
be protected from freezing.
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4.10 Design Review and Construction Testing

S.W.COLE should be retained to review the construction documents prior to bidding to
determine that our earthwork and foundation recommendations have been properly
interpreted and implemented.

A soils and concrete testing program should be implemented during construction to
observe compliance with the design concepts, plans, and specifications. S.W.COLE is
available to observe earthwork activities, the preparation of foundation bearing surfaces
and installation of rock anchors, as well as to provide testing and IBC Special Inspection
services for soils, concrete, steel, spray-applied fireproofing, structural masonry and
asphalt construction materials.

4.11 Recommendations for Additional Study

We understand design of the converter station pad, building and equipment is still in
development. Additional explorations, laboratory soils and rock testing and evaluation is
likely needed as design of the converter station progresses. Field soil resistivity and an
acidic rock evaluation should also be made.

5.0 CLOSURE

It has been a pleasure to be of assistance to you with this phase of your project. We
look forward to working with you during the design and construction phase of the
project.

Sincerely,

S. W. Cole Engineering, Inc.
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APPENDIX A

Limitations



This report has been prepared for the exclusive use of Central Maine Power Company
for specific application to the proposed Converter Station on Merrill Road in Lewiston,
Maine. S. W. Cole Engineering, Inc. (S.W.COLE) has endeavored to conduct our
services in accordance with generally accepted soil and foundation engineering
practices. No warranty, expressed or implied, is made.

The soil profiles described in the report are intended to convey general trends in
subsurface conditions. The boundaries between strata are approximate and are based
upon interpretation of exploration data and samples.

The analyses performed during this investigation and recommendations presented in
this report are based in part upon the data obtained from subsurface explorations made
at the site. Variations in subsurface conditions may occur between explorations and
may not become evident until construction. If variations in subsurface conditions
become evident after submission of this report, it will be necessary to evaluate their
nature and to review the recommendations of this report.

Observations have been made during exploration work to assess site groundwater
levels. Fluctuations in water levels will occur due to variations in rainfall, temperature,
and other factors.

S.W.COLE’s scope of services has not included the investigation, detection, or prevention
of any Biological Pollutants at the project site or in any existing or proposed structure at the
site. The term “Biological Pollutants” includes, but is not limited to, molds, fungi, spores,
bacteria, and viruses, and the byproducts of any such biological organisms.

Recommendations contained in this report are based substantially upon information
provided by others regarding the proposed project. In the event that any changes are
made in the design, nature, or location of the proposed project, S.W.COLE should
review such changes as they relate to analyses associated with this report.
Recommendations contained in this report shall not be considered valid unless the
changes are reviewed by S.W.COLE.
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BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG sornoo: BT
SHEET: 10f1
— S \ N ] ‘ I E CLIENT: _Central Maine Power PROJECT NO. 17-1017
L' o o PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/15/2018
ENGINEERING,INC. LOCATION: _Merrill Road, Lewiston, Maine DATE FINISH: _ 3/15/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 308' +/- TOTAL DEPTH (FT): _ 8.0 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Track Mounted Diedrich D-50 AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DROP (inch): 30
WATER LEVEL DEPTHS (ft): ¥ 2.5ft 3/20/2018 Borehole open to 5.5' +/-
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow © L H,0
@ | @ (F;ir}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth|  Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
1D 0-2 24/14 | 2-2-5- Forest Duff, topsoil and organics
T 21 Dense, brown Gravelly Silty SAND (Glacial
T - Till) v
305 + B
T~ 5 = "
2D 5-53 3/3 50/3

[eAviv)

Refusal at 8.0 feet
Probable Bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-1




BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG sorncNo: __B-2
SHEET: 10f 1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/15/2018
ENGINEERING,INC. LOCATION: Merrill Road, Lewiston, Maine DATE FINISH: 3/15/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 304' +/- TOTAL DEPTH (FT): _ 11.5 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Track Mounted Diedrich D-50 AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DRORP (inch):
WATER LEVEL DEPTHS (ft): ¥ 2.4 ft 3/20/2018 Borehole open to 3' +/-
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
1D 0-2 | 24/16 | 2-1-8- S\ Forest Duff, topsoil and organics
T 1 Medium dense, gray Silty fine SAND
T | N4
T ; Dense, brown Silty Gravelly SAND with
300 — o0 M 46 | 24110 | 19-21- ; cobbles (Glacial Till)
— 5 18-16
295 — - 9.0 - -
3D 9-11 | 24/22 | 32-33- ; Very dense, gray Gravelly Silty SAND with
T 10 36-49 ) cobbles (Glacial Till)
H gl\ Probable Weathered Bedrock /
Refusal at 11.5 feet
Probable Bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 2

measurements were made.




BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG sorncNo: __B-3
SHEET: 10f 1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
E E PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/15/2018
NGINEERING,INC. LOCATION: Merrill Road, Lewiston, Maine DATE FINISH: 3/15/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 309" +/- TOTAL DEPTH (FT): _ 10.0 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted Diedrich D-50 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: 4in/41/2in CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DROP (inch):
WATER LEVEL DEPTHS (ft): ¥ 4.5ft 3/21/2018 Piezometer Installed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o Well Diagram
<)
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & peptn | |
No. |A] (ft) e or TestData | Classification
(in) | raD o 1"Dia PVC Wel
(30)
1D 0-2 | 24/18 | 2-4-4- X2l s— Forest Duff, topsoil and organics
T 45 ] Medium dense, reddish-brown Silty SAND, Bentonite Chip
1.5 Seal (0.0'-20)
4 I\ ; _\ some gravel f
1 2. 5_\ Dense, brown Gravelly Silty SAND (Glacial [
Till)
305 — Bedrock v
—— 5 "
Advanced by SSA and rollercone to 10' (for - g";.’_ig”g)'zad(
£ well installation) 10" Dia. 010"
4 Slotted PVC Well
Screen (3.3 -8.3)
300 —
6 10.0

Bottom of Exploration at 10.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-3




BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG sornoo: _ B-4_
SHEET: 10f1
S \ N ] ‘ I E CLIENT: _Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/20/2018
ENGINEERING,INC. LOCATION: _Merrill Road, Lewiston, Maine DATE FINISH: _ 3/20/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 314' +/- TOTAL DEPTH (FT): _ 10.2 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted Diedrich D-50 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2/2
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DRORP (inch):
WATER LEVEL DEPTHS (ft): ¥ 2.3 ft 3/20/2018 Borehole open to 8.0' +/-
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
@ | @ (F;ir}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth|  Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
1D 0-2 | 24/13 |3-4-6-6 U 0.6—_Forest Duff, topsoil and organics
T ' Medium dense, brown Silty SAND, some
+ a gravel v
310 —+
T 3 M 4.87Bedrock, Mica Schist/ Calcsilicate and
1 R1 f’ozé 60/50 55 Hornblende with garnet, locally coarse
305 —+
+— 10

Bottom of Exploration at 10.2 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-4




BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG sororo. __B-5
SHEET: 10f1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/20/2018
ENGINEERING,INC. LOCATION: _Merrill Road, Lewiston, Maine DATE FINISH: 3/20/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 311' +/- TOTAL DEPTH (FT): _ 12.6 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted Diedrich D-50 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: _4in/41/2in CORE BARREL: NQ2/2
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DROP (inch):
WATER LEVEL DEPTHS (ft): Borehole caved - no groundwater readings
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
@ | @ (F;ir}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth|  Remarks
No. |3 (ft) (in). or TestData | Classification
RQD ©
1D 0-2 | 24/6 |2-2-3-3 S Forest Duff, topsoil and organics
310 Medium dense, reddish-brown Silty SAND
T 2213V Dense, brown Silty Gravelly SAND (Glacial
T % Till)
4 5 —
2D 5-7 24/22 | 14-19-
305 2120 | W=92%
T L] 7.2 ; ;
2 Bedrock, coarse white Feldspar Pegmatite
T R1 1726é 60/53 70 overlying Mica (Biotite) Schist / Calcsilicate
4 and Hornblende
-— 10
300 —
12.6

Bottom of Exploration at 12.6 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.

Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-5




BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG sorncno: __B-6
SHEET: 10f 1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/20/2018
ENGINEERING,INC. LOCATION: Merrill Road, Lewiston, Maine DATE FINISH: 3/20/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 318" +/- TOTAL DEPTH (FT): 45 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Track Mounted Diedrich D-50 AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DRORP (inch):
WATER LEVEL DEPTHS (ft): Borehole caved- no groundwater readings
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
@ | @ (F;ir}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth|  Remarks
No. |3 (ft) (in). or TestData | Classification
RQD ©
1D 0-2 | 24/16 |3-3-3-3 21 5— Forest Duff, topsoil and organics
T Medium dense, brown Silty SAND
315 —+
T 2‘5’—\ Probable Weathered Bedrock /
Refusal at 4.5 feet
Probable Bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.

Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 6

measurements were made.




BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG sorncNo: __B-7
SHEET: 10f 1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/20/2018
ENGINEERING,INC. LOCATION: Merrill Road, Lewiston, Maine DATE FINISH: 3/20/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 311' +/- TOTAL DEPTH (FT): _ 14.5 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted Diedrich D-50 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2/2
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DRORP (inch):
WATER LEVEL DEPTHS (ft): ¥ 7.4 ft 3/21/2018 Piezometer Installed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2 \Well Diagram
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;er}j Sample|8| Depth Pen/ | Count | Field /Lab 3 Description & peptn | |
M1 No. B @y | Re or TestData | Classification
(in) | raD o <—— 1"DiaPVC Wel
Riser (30)
1D 0-2 | 24/14 |3-3-7-7 10 .4— Forest Duff, topsoil and organics 1
310 / Medium dense, brown Gravelly SAND, some
1 A 7 silt (Glacial Till)
T Native Soil &
4 Sand Filler (0.0'-
65)
T 5 _ 4.9 Bedrock, Mica Schist / Calcsilicate and
305 — R1 5.5- | 60/48 80 Hornblende with garnet, locally coarse
10.5 _
T Gu=1450 ksf A 4 Bentonite Chip
4 Seal (6.5'-8.0)
— 10
300 —+ R2 10.5- | 48/58 79 " Filter Sand Pack
14.5 A -\ (8.0'-14.5)
T . 1.0" Dia. 0.010"
Slotted PVC Well
+ Screen (9.0'-
1 140)

14.5 Bottom of Exploration at 14.5 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-7




BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG sorncno: __B-8
SHEET: 10f 1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/19/2018
ENGINEERING,INC. LOCATION: Merrill Road, Lewiston, Maine DATE FINISH: 3/19/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 310' +/- TOTAL DEPTH (FT): _ 20.1 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Track Mounted Diedrich D-50 AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DRORP (inch):
WATER LEVEL DEPTHS (ft): ¥ 2.3 ft 3/20/2018 Borehole open to 4.6' +/-
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
1D 0-2 24/4 [1-1-3-1 S Forest Duff, topsoil and organics
T 2910 Medium dense, brown Gravelly SAND, some
T M silt (Glacial Till) 4
057 8 20 | 564 | 1712 | 12-23-
T /\ 50/5"
300 == 10 3D |\ 10-12 | 24118 | 14-17- ‘
T 18-31 ’7?,
i a 7
7%
T 7;
1 (A
%
295 + 15 Z 15.0 . .
3D Z 15-15.9( 11/10 31- y : Dense, brown Silty Gravelly SAND (Glacial
T 50/5" 5% Till)
T 7118.07 Probable Weathered Bedrock
290 —— 20 -
MD [T\20-20.1/\ 1/0 [\ 501" | 201 Refusal at 20.1 feet

Probable Bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-8




BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

BORING LOG e
SHEET: 10f 1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/19/2018
ENGINEERING,INC. LOCATION: Merrill Road, Lewiston, Maine DATE FINISH: 3/20/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 339' +/- TOTAL DEPTH (FT): _ 30.0 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted Diedrich D-50 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2/2
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DROP (inch):
WATER LEVEL DEPTHS (ft): ¥ 9.8ft 3/21/2018 Piezometer Installed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2 \Well Diagram
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & peptn | |
No. |A] (ft) e or TestData | Classification
(in) | raD o <—— 1"DiaPVC Wel
Riser (30)
1D 0-2 24/15 | 1-1-2-6 ﬁ Forest Duff, topsoil and organics
T : 1.0 Medium dense, brown Silty SAND, some
4 - BN gravel
335 . 4.0 - - i
R1 4-75 | 42/36 88 : Bedrock, Mica Schist / Calcsilicate and
— 5 Hornblende with garnet, locally coarse
1 qu=940 ksf
1 R2 || 75 | 60/66 | 85 Native Soil &
125 Sand Filler (0.0'-
330 — 155)
4 1 0 1
1 R3[| 125- | 47146 | 63
16.4
325 —
-— 15
T 1 Bentonite Chip
iR R4 16.4- | 13/13 100 _ B Seal (155 -17.0)
H 175
+ R5 17.5- | 60/55 83
320 —- 225
— 20
1 Re [ 225- | 6064 | 68
275 S I <&~ Filter Sand Pack
315 — (17.0-29.7)
— 25
T | i— 1.0" Dia. 0.010"
+ R7 27.5-30| 30/26 67 Slotted PVC Well
Screen (4.7 -
310 — 27)
36 30.0

Bottom of Exploration at 30.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-9




BORING LOG sorncno: __B-10
SHEET: 10f 1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/19/2018
ENGINEERING,INC. LOCATION: Merrill Road, Lewiston, Maine DATE FINISH: 3/19/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 333' +/- TOTAL DEPTH (FT): _ 11.5 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted Diedrich D-50 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2/2
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DRORP (inch):
WATER LEVEL DEPTHS (ft): ¥ 3.1 ft 3/20/2018 Borehole open to 3.8' +/-
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
1D 0-2 | 24/16 [2-2-2-3 S Forest Duff, topsoil and organics
T Medium dense, reddish-brown Silty fine
€ I\ SAND, trace gravel
330 - _ . N4
Medium dense, brown Silty SAND, some
4 gravel
T ° 2D X 5-6.3 | 15/14 | 15-18-
—+ A 50/3" w=11% Ik, 6.2 _ _ -
1 R1 6.5- 60/60 100 Eedroclzk, Mlca_ ﬁchlst / CIaICS|III|cate and
15 ornblende with garnet, locally coarse
325 —+
— 10

Bottom of Exploration at 11.5 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.

Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 10

measurements were made.
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BORING LOG sorncno: __B-11
SHEET: 10f 1
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/19/2018
ENGINEERING,INC. LOCATION: Merrill Road, Lewiston, Maine DATE FINISH: 3/19/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 304' +/- TOTAL DEPTH (FT): _ 14.0 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Track Mounted Diedrich D-50 AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DRORP (inch):
WATER LEVEL DEPTHS (ft): Borehole caved - no groundwater readings
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
1D 0-2 24/10 | 2-2-2-6 ﬁ Forest Duff, topsoil and organics
+ - Medium dense, brown Silty SAND, some
£ gravel
300 —+
4 5 —
2D 57 24/18 | 11-10- Medium dense to dense, brown Gravelly
T 10-11 SAND, some silt (Glacial Till)
295 —
4 10 —
3D 10-12 | 24/19 | 19-43-
T 16-28
= 14.0 Refusal at 14.0 feet

Probable Bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 1 1

measurements were made.
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BORING LOG sorncNo: __B-12
SHEET: 10f2
S \ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
E E PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/15/2018
NGINEERING,INC. LOCATION: _Merrill Road, Lewiston, Maine DATE FINISH: _ 3/16/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 378' +/- TOTAL DEPTH (FT): _ 604 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted Diedrich D-50 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2/2
HAMMER EFFICIENCY FACTOR: 0.87 HAMMER DRORP (inch):
WATER LEVEL DEPTHS (ft): ¥ 23.6ft 3/21/2018 ¥ 29.6 ft 3/21/2018 Piezometer Installed
GENERAL NOTES:  Water level at 29.6' in deep well and 23.6' in shallow well on 3-21-18
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o Well Diagram
o
i = Sample -
Elev. | Depth |Casing Blow ° mp H,0 .
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Slvtu%;;\go')
No. [&] (f) Y or TestData | Classification el
(in) 9] <= 34" DiaPVC
RQD Well Riser (2.9)
w .
T Brown Silty SAND, some gravel
375 —+ RN
4 : Bedrock, Mica (Biotite) Hornblende Feldspar
1 Schist - trace calcsilicate, locally pegmatitic
T 3 R1 458 | 42/42 74 with quartz and garnet, altered near oxidized
4 fracture zones
T Native Soil &
370 —+ a Santli Filler (0.0'-
R2 8-13 60/60 88 14.4)
— 10
365 — H
R3 13-18 | 60/57 85
— 15
Bentonite Chip
£ Seal (144'- 16.5)
360 Ra [ 1820 | 24/24 | 92
4 20 i
R5 20-23 | 36/36 100
355 —+ H 1] e o
R6 [ 23-28 | 6061 | 87 AV I
T— 25
T 3/4" Dia. 0.010"
350 Slotted PVC Well
R7 28-33 | 60/61 | 100 a4
A\ 4
T 30 Bentonite Chip
4 Seal (295' - 31.0)
345 —+ H
R8 33-38 | 60/60 95
Stratification lines represent approximate P
boundary between soil types, transitions may (Contmued Next Page)
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were maZe. I BORING NO.: B'1 2




BORING LOG BORING NO.: B-12
SHEET: 20f2
\ N ] ‘ I E CLIENT: Central Maine Power PROJECT NO. 17-1017
o o PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/15/2018
CL RN RNRCRBNIONE | | (CATION: Merrill Road, Lewiston, Maine DATE FINISH:  3/16/2018
SAMPLE INFORMATION 2 Well Diagram
i = Sample
Elev. | Depth |Casing Blow © L H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth
No. |A| (ft) (in) or TestData | Classification
RQD o
340 Ro [ 3843 | 60/60 | 100 25| {4 Fiter sandpack
+ | (310-460)
4 40 I I
336 R10 [ 43-48 | 60/60 | 93
+ 45
T Bentonite Chip
330 — | Seal (46.0 - 485)
R11 48-53 | 60/60 | 100 .
+ 50
%28 R12 ||53-57.8| 57/57 | 100 :
T :"— Filter Sand Pack
4+ 55 (485 -604)
320 — R13 [| 578 | 3131 | 100 v Da 00w
1 60.4 Screen (554 -
60.4)
+ 60

BORING / WELL 17-1017.GPJ SWCE TEMPLATE.GDT 4/30/18

Bottom of Exploration at 60.4 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 12

measurements were made.
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BORING LOG T 2
SHEET: 10f1
S \ N ] ‘ I E CLIENT: _Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/19/2018

ENGINEERING,INC. LOCATION: _Merrill Road, Lewiston, Maine DATE FINISH: _ 3/19/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 330' +/- TOTAL DEPTH (FT): 5.0 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Solid Stem Auger
RIG TYPE: Track Mounted Diedrich D-50 AUGERID/OD: N/A/41/2in SAMPLER:
HAMMER TYPE: N/A HAMMER WEIGHT (lbs): N/A CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: HAMMER DRORP (inch): N/A
WATER LEVEL DEPTHS (ft):
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.

¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.

Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable

SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
Forest duff overlying probable glacial till soils
325 5 g;a—\ Probable Weathered Bedrock /
Refusal at 5.0 feet
Probable Bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: P-1
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BORING LOG BORING NO.: P-2
SHEET: 10f1
S \ N ] COLE CLIENT: _Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/19/2018
ENGINEERING,INC. LOCATION: _Merrill Road, Lewiston, Maine DATE FINISH: _ 3/19/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 345' +/- TOTAL DEPTH (FT): 8.5 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Solid Stem Auger
RIG TYPE: Track Mounted Diedrich D-50 AUGERID/OD: N/A/41/2in SAMPLER:
HAMMER TYPE: N/A HAMMER WEIGHT (lbs): N/A CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: HAMMER DRORP (inch): N/A
WATER LEVEL DEPTHS (ft):
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
Casing Blow > Sample H,0
E(I%L D((ef?)th (F;ir}j Sample|g| Depth PR‘ZT:/ CocL)mt Field / Lab %_ glesctifptiotr'\ & Depth|  Remarks
No. |3 (ft) (in) R?,;D Test Data g assirication

Forest duff overlying probable glacial till soils

£ 7.5 Probable Weathered Bedrock

8.5 Refusal at 8.5 feet
Probable Bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: P-2
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BORING LOG sornono: _ P-3
SHEET: 10f1
S \ N ] ‘ I E CLIENT: _Central Maine Power PROJECT NO. 17-1017
PROJECT: Proposed AC/DC Converter Substation DATE START: _ 3/19/2018

ENGINEERING,INC. LOCATION: _Merrill Road, Lewiston, Maine DATE FINISH: _ 3/19/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 334' +/- TOTAL DEPTH (FT): 8.5 LOGGED BY: Nate Strout
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: _Scott Hollabaugh DRILLING METHOD: Solid Stem Auger
RIG TYPE: Track Mounted Diedrich D-50 AUGERID/OD: N/A/41/2in SAMPLER:
HAMMER TYPE: N/A HAMMER WEIGHT (lbs): N/A CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: HAMMER DRORP (inch): N/A
WATER LEVEL DEPTHS (ft):
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.

¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.

Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable

SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
@ | @ (F;ir}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth|  Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
Forest duff overlying probable glacial till soils
330 —+
T 5
.0 Probable Weathered Bedrock
8.5 Refusal at 8.5 feet

Probable Bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: P-3
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ENGINEERING,INC. e Geotechnical Engineering ® Field & Lab Testing e Scientific & Environmental Consulting

KEY TO NOTES & SYMBOLS
Test Boring and Test Pit Explorations

All stratification lines represent the approximate boundary between soil types and the transition
may be gradual.

Key to Symbols Used:

w - water content, percent (dry weight basis)
Ju - unconfined compressive strength, kips/sg. ft. - laboratory test
Sy - field vane shear strength, kips/sqg. ft.
Ly - lab vane shear strength, kips/sq. ft.
Jp - unconfined compressive strength, kips/sg. ft. — pocket penetrometer test
@) - organic content, percent (dry weight basis)
W - liquid limit - Atterberg test
Wp - plastic limit - Atterberg test
WOH - advance by weight of hammer
WOM - advance by weight of man
WOR - advance by weight of rods
HYD - advance by force of hydraulic piston on drill
RQD - Rock Quality Designator - an index of the quality of a rock mass.
VA - total soil weight
YB - buoyant soil weight
Description of Proportions: Description of Stratified Soils
Parting: 0 to 1/16” thickness
Trace: 0 to 5% Seam: 1/16” to 1/2” thickness
Some: 510 12% Layer: %" to 12” thickness
“¥” 12 to 35% Varved: Alternating seams or layers
And 35+% Occasional:  one or less per foot of thickness
With Undifferentiated Frequent: more than one per foot of thickness

REFUSAL: Test Boring Explorations - Refusal depth indicates that depth at which, in the drill
foreman's opinion, sufficient resistance to the advance of the casing, auger, probe rod or sampler
was encountered to render further advance impossible or impracticable by the procedures and
equipment being used.

REFUSAL: Test Pit Explorations - Refusal depth indicates that depth at which sufficient
resistance to the advance of the backhoe bucket was encountered to render further advance
impossible or impracticable by the procedures and equipment being used.

Although refusal may indicate the encountering of the bedrock surface, it may indicate the striking
of large cobbles, boulders, very dense or cemented soil, or other buried natural or man-made
objects or it may indicate the encountering of a harder zone after penetrating a considerable
depth through a weathered or disintegrated zone of the bedrock.
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APPENDIX D

Laboratory Test Results
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Project Name  LEWISTON ME - MERRILL ROAD CMP SUBSTATION -
GEOTECHNICAL ENGINEERING SERVICES

Client CENTRAL MAINE POWER COMPANY

Exploration B-5, 5-7'

Material Source 2D

STANDARD

Report of Gradation

ASTM C-117 & C-136

Project Number 17-1017

Lab ID 21428B

Date Received  4/2/2018

Date Completed 4/3/2018

Tested By NICOLAS TREBOUET

2 AR SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/um)
150 6" 100
125 5" 100
100 4" 100
75 3" 100
50 2" 100
38.1 1-1/2" 100
25.0 1™ 100
19.0 3/4" 96
12.5 12" 91
6.3 1/4" 81
4.75 No. 4 77 23% Gravel
2.00 No. 10 67
850 No. 20 58
425 No. 40 50 61% Sand
250 No. 60 39
150 No. 100 27
75 No. 200 16.0 16% Fines
SILTY GRAVELLY SAND
32 s #10  #20 #40  #100 #200
100% -«
90% k 3
80% m\‘
70%
(O]
z
» 60%
2
& 50%
z
8 40%
s ° %
<
30% ~
™Y
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010

Comments: W=9.2%

SIEVE SIZE - mm

Sheet
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W OLE Report of Gradation

ASTM C-117 & C-136

(

AS

ENGINEERING,INC.

Project Name  LEWISTON ME - MERRILL ROAD CMP SUBSTATION - Project Number  17-1017
GEOTECHNICAL ENGINEERING SERVICES Lab ID 214298
Client CENTRAL MAINE POWER COMPANY

Date Received 4/2/2018

Exploration B-10, 5-6.2' Date Completed 4/3/2018

Material Source 2D

Tested By
STANDARD. SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/um)
150 6" 100
125 5" 100
100 4" 100
75 3" 100
50 2" 100
38.1 1-1/2" 100
25.0 1" 100
19.0 3/4" 100
12.5 1/2" 95
6.3 1/4" 93
4.75 No. 4 91 8.6% Gravel
2.00 No. 10 87
850 No. 20 76
425 No. 40 60 66.8% Sand
250 No. 60 47
150 No. 100 36
75 No. 200 24.6 24.6% Fines
SILTY SAND, SOME GRAVEL
3" 2"t 2 14" #10  #20 #40  #100 #200
100% ¢ TT
1
1
90% i =
80%
70%
O
= 60%
@ 60% ¥\\
o
= 50% =
]
O 40%
= )Y
< N
30%
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010

SIEVE SIZE - mm

Comments: W=11% Sheet
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Exhibit G-2: Fickett Road Substation Class B High Intensity Soils Survey

and Geotechnical Report

Central Maine Power Company Burns & McDonnell



Class B High Intensity Soil Survey

For
Central Maine Power Company Proposed Substation

Fickett Rd. & Allen Rd.
Pownal, ME

Soil Survey completed by Robert Vile Soil Consulting Inc

June 19, 2017



Robert Vile
Licensed Site Evaluator
Certified Soil Scientist

P.O. Box 114, Cates Rd. Telephone:
Dixmont, ME 04932 (207)234-2451

Date: June 19, 2017

To: Sackett & Brake Survey, Inc.
P.O. Box 207
Skowhegan, Me. 04976

Re: Class B High Intensity Soil Survey of a +- 10 acre parcel of land located off the
Fickett and Allen roads in Pownal Maine for a Central Maine Power Company Quebec-
Maine Interconnect Surdwiec Substation..

Findings: On June 2.and June 14, 2014 I investigated the above captioned parcel. The
purpose of the investigation was to conduct a Class B High Intensity Soil of the property.
Soils were described by backhoe excavated test pits to a depth of four feet and many soil
auger borings throughout the parcel. The soil test pit locations as well as a two foot
contour map at a scale of 1”=50" were provided by Sackett & Brake Survey, Inc. This
soil survey was conducted for the use in the planning of a Central Maine Power
Substation. This Class B High Intensity Soil Survey was mapped following these
minimum standards described in Guidelines For Maine Certified Soil Scientists For Soil
Identification And Mapping:

Class B ( High Inttensity)

1. Map units will not contain dissimilar limiting individual inclusions larger than
one acre. Dissimilar limiting inclusions may total more than one acre per map unit
delineation, in the aggregate, if not continuous.

Scale of 1 inch equals 200 feet or larger.

Ground control-test pits for which detailed data is recorded are located by means
of compass by chaining , pacing, or taping from known survey points; or other
methods of equal or greater accuracy.

4. Base map with 5-foot contour lines.

Three Soil Series were identified on the parcel. Peru, Lamoine, and Scantic soil series.
The Peru soils are classified as Coarse-loamy, isotic, frigid Aquic Hapllorthods by Soil
Taxonomy. These soils are moderately well drained soils that formed in lodgment till on
the upland portions of this parcel. Peru soils are deeper than 48” to bedrock These soils
are found on two separate wooded knowls on this property with slopes ranging from 3 to
20%. Several huge boulders are common in these areas as well. Firm basil till was found

between 20 to 30 inches below the mineral surface. Seasonal water table depths were
found 17 to 24 inches below the surface . A typical pedon for this series is described at

ol i



Test Pit # 3. Please see attached test pit logs. Peru soils are a Class C Hydrologic Soil
Group. Surface run-off is medium and permeability is moderate in the upper horizons and
moderately slow in the lower horizons. There is very little hazard to flooding in the areas
mapped Peru on this parcel. Inclusions within the mapping units may include the
Tunbridge Soil Series which will have bedrock between 20 to 48 inches. Also Lamoine
soils may be inclusions within the soil units mapped. The Peru soils will have a very little
negative impact on the proposed development of a substation.

The Lamoine soils are classified as Fine, illitic, nonacid, frigid Aeric Epiaquepts by Soil
Taxonomy. These soils are very deep, somewhat poorly drained soils formed in
glaciolacustrine or glaciomarine deposits found on the flat to gently sloping portions of
the property. Lamoine soils on this parcel have firm silt loam to silty clay sub horizons
that occur between 14 to 20 inches below the mineral surface. A small portion of the
Lamoine soils were found within the woodline but most occur in the dryer parts of the
field area on this site. Seasonal water tables were observed in the test pits between 7 to 9
inches below the mineral surface. A typical pedon of the Lamoine series was described
at test pit # 10. Please see attached test pit logs. Lamoine soils are a Class D Hydrologic
Soil Group. Surface Run-off is medium and permeability is moderate or moderately slow
in the surface horizon, moderately slow or slow in the upper part of the subsoil , and slow
or very slow in the lower part of the subsoil. The Lamoine soils on this lot are found on
0-3% slopes. There is little hazard of flooding on the Lamoine soils. Inclusions within the
map units may include the Scantic or Peru series. The Lamoine soils are not hydric soils
however the high seasonal water table and silty clay subsoil are not optimum for
development on this parcel.

The lower elevations and largest areas on the parcel were found to consist of the Scantic
Soil Series. The Scantic soils are classified as Fine, illitic, nonacid, frigid Typic
Epiaquepts by Soil Taxonomy. These soils are very deep , poorly drained soils formed in
glaciomarine or glaciolacustrine deposits on the lowland / wetland portions of the
property. The slopes that the Scantic soils were found on the lot were 0-3 %. These soils
have silt loam upper horizons underlain by firm silty clay loam to silty clay subsoil. The
seasonal water table is at the mineral surface and ponding of surface water was identified
in a portion of the map unit. A typical pedon for this series was described at test pit#5.
Please see attached test pit logs. Scantic soils are hydric soils and usually associated with
wetlands. This parcel was previously wetland delineated by another scientist. The Scantic
soils are a Class D Hydrologic Soil Group. Surface Run-off slow on this parcel.
Permeability is moderately slow in the upper horizons and slow in the lower horizons.
Flooding is possible on the Scantic soils as standing water was evident the day of the
investigation. Inclusions within the Scantic map unit is the Lamoine soil series. The
poorly drained Scantic soils are not optimum for this development and may be associated
with the wetlands on the parcel.

The accompanying soil profile descriptions , soil survey map and this soil narrative report
dated June 19, 2017were done in accordance with the standards adopted by the Maine
Association of Professional Soil Scientists and presented in the “ Guidelines for Maine
Certified Soil Scientists for Soil Identification and Mapping “ latest revision and prepared
by Robert G Vile jr. “ Certified Soil Scientist # 201.

If you have any questions regarding the investigation or the soil survey please feel free to
contact me at the above number.



Sincerely, .
Robert G. Vile jr.

C.S.8. # 201
L.S.E. S204
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6/5/2017 Official Series Description - PERU Series

LOCATION PERU NH+MA MENY VT

Established Series
Rev. HRM-RFL-DHZ
06/2016

PERU SERIES

The Peru series consists of moderately well drained soils that formed in loamy lodgment till on hills and mountains
in glaciated uplands. They are moderately deep to a dense substratum and very deep to bedrock. Fstimated
saturated hydraulic conductivity is moderately high or high in the solum, and moderately low or moderately high

in the dense substratum. Slope ranges from 0 to 60 percent. Mean anmual precipitation is about 1180 mm, and
mean annual temperature is about 6 degrees C.

TAXONOMIC CLASS: Coarse-loamy, isotic, frigid Aquic Haplorthods

TYPICAL PEDON: Peru fine sandy loam, on a north facing, 15 percent slope in a very stony wooded area.
(Colors are for moist soil unless otherwise noted.)

Oe--0 to 3 cm; black (10YR 2/1) moderately decomposed plant material; very friable; very strongly acid (pH
4.9); abrupt smooth boundary. (O horizon thickness is 0 to 10 cm.)

A--3 to 13 cm; dark brown (7.5YR 3/2) fine sandy loam, grayish brown (10YR 5/2) dry; weak fine granular
structure; very friable; many very fine and fine and few coarse roots; 5 percent rock fragments; very strongly acid
(pH 4.8); abrupt wavy boundary. (0 to 10 ¢cm thick)

E--13 to 15 cm; light brownish gray (10YR 6/2) fine sandy loam; weak medium granular structure; friable;
common fine roots; 5 percent rock fragments; very strongly acid (pH 4.8); abrupt broken boundary. (0 to 10 cm
thick)

Bs1--15 to 18 cm; dark brown (7.5YR 3/4) fine sandy loam; weak fine granular structure; friable; common fine
and few coarse roots; 5 percent rock fragments; very strongly acid (pH 5.0); abrupt broken boundary.

Bs2--18 to 33 cm; strong brown (7.5YR 4/6) fine sandy loam; weak fine granular structure; fiiable; common
fine and few coarse roots; 5 percent rock fragments; very strongly acid (pH 5.0); clear wavy boundary.

Bs3--33 to 46 cm; dark yellowish brown (10YR 4/6) fine sandy loam; weak medium subangular blocky
structure; fiiable; common fine roots; 5 percent rock fragments; strongly acid (pH 5.2); abrupt wavy boundary.
(Combined thickness of the Bs horizon is 7 to 38 c¢m).

BC--46 to 54 cm; dark yellowish brown (10YR 4/4) fine sandy loam; weak fine subangular blocky structure;
friable; few fine roots; common fine faint olive brown (2.5Y 4/3) iron depletions in the matrix; 5 percent rock

hitps:/isoilseries.sc.egovusda.goWOSD_Docs/P/PERU.htmi 14



B/6/2017 Official Series Description - PERU Series
fragments; strongly acid (pH 5.2); abrupt smooth boundary. (0 to 38 cm thick)

Cd1--54 to 94 cm: olive brown (2.5Y 4/3) fine sandy loam; 85 percent moderate medium plates and 15 percent
sandy lenses; firm; common medium faint olive gray (5Y 4/2) iron depletions in the matrix; 5 percent rock
fragments; strongly acid (pH 5.2); clear wavy boundary.

Cd2--94 to 165 cm; olive gray (5Y 4/2) fine sandy loam; 95 percent moderate thick plates and 5 percent sandy
lenses; firm; common medium faint olive brown (2.5 4/3) masses of iron accurmilation on faces of peds; 5
percent rock fragments; strongly acid (pH 5.2).

TYPE LOCATION: Merrimack County, New Hampshire; Town of New London; located about 275 meters
west of County Road on Northwood Lane, and 35 meters south of the road; USGS Sunapee Lake North, NH

topographic quadrangle; latitude 43 degrees 24 mimutes 04 seconds N. and longitude 72 degrees 01 minutes 17
seconds W., NAD 83.

RANGE IN CHARACTERISTICS: The thickness of the mineral solum and depth to densic materials from
the mineral surface range from 50 to 100 cm. Depth to bedrock is greater than 150 cm. Texture is typically fine
sandy loam, sandy loam, or loam in the fine-earth fraction but includes silt loam and very fine sandy loam in the
upper part of the solum. The weighted average of clay in the particle-size control section is 10 percent or less.
The silt content in the solum and underlying till averages less than 50 percent, but ranges to 50 percent or more in
the upper 25 cm of the solum. Rock fragments are dominantly gravel with some cobbles and stones and typically
range from 5 to 30 percent throughout the mineral soil. Some pedons have horizons with less than 5 percent rock

fragments. Reaction ranges from extremely acid to slightly acid in the solum, and from very strongly acid to
slightly acid in the substratum.

The O horizons, where present, consist of slightly, moderately, and/or highly decomposed organic material. The
Oe and Oa horizons have hue of 2.5YR to 10YR, value of 2 to 4, and chroma of 1 to 4.

The A, or Ap horizon where present, has hue of 5YR to 10YR and value and chroma of 2 to 4,
The E horizon is neutral or has hue of 5YR to 2.5Y, value of 4 to 7, and chroma of 0 to 2.

The Bhs horizon, where present, is up to 13 cm thick and has hue of 2.5YR to 10YR, a value of 2 to 3,and a
chroma of 1 to 3.

The Bs horizon has hue of 5YR to 10YR, value of 3 to 5, and chroma of 3 to 8.

The BC horizon has hue of 10YR to 5Y, value of 3 to 6, and chroma of 2 to 6.

Some pedons have an E or E' horizon below the B horizon. It has hue of 10YR to 5Y, value of 4 to 6, and
chroma of 2 or 3. Typically, it has a coarser texture than the overlying horizon.

Some pedons have a fiable C horizon up to 20 ¢m thick that has color and texture similar to the underlying Cd
horizon,

https://soilseries.sc.eg ovusda.govOSD_Docs/P/PERU. htmi ' 2/4



6/51217 Official Serles Description - PERU Series

The Cd horizon has hue of 10YR to 5Y, value of 3 to 6, and chroma of 2 to 4. Consistence is firm or very firm.
Arrangement of soil particles into plates is considered to be geogenic. Loose or fii ble segregated sand lenses

with a horizontal orientation compose up to 20 percent of the densic materials. The lenses are typically coarse,
medium, or fine sand ranging from 2 to 25 mm thick.

COMPETING SERIES: These are the :_ oo oo 2o I s .
and Worden series. Chesuncook soils have a weighted average of more than 10 percent clay in the particle-size
control section. Crary soils have a mantle of eolian or water deposited sediments ranging from 40 to 100 ¢cm
thick over till. Dixmont and Sunapee soils are formed in loamy supraglacial till and do not have densic materials
within 100 cm of the mineral soil surface. Howland soils have a weighted average of more than 50 percent silt in
the particle-size control section. Ragnmuiff soils are moderately deep to bedrock. Skerry soils have more than
20% sandy lenses in the Cd horizon. Worden soils are somewhat poorly drained.

i iuiw

Lletiid, Lapliiiid, SKETEY, S Ui

GEOGRAPHIC SETTING: Peru soils are on nearly level to steep slopes in glaciated uplands. Typically they
are on linear or convex areas of backslopes, footslopes, and toeslopes, but they also occur in concave positions.
The soils formed in loamy lodgment till derived mainly from schist, gneiss, phyllite, and granite. Slope ranges from
0 to 60 percent. The mean annual precipitation is 790 to 1640 mm, and the mean annual temperature is 2 to 7

degrees C. The frost-free period ranges from 90 to 160 days. Elevation ranges from about 2 to 800 meters
above sea level '

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Serkshire, Brayton, Cabot, Colonel, Lyman,
Marlow, Monadnock, Peacham, Pillsbury, Sunapee, and Tunbridge soils. Berkshire, Lyman, Monadnock,
Sunapee, and Tunbridge soils are formed in supraglacial till and do not have densic materials. Additionally,
Lyman soils are shallow to bedrockk, and Tunbridge soils are moderately deep to bedrock. Peru soils are in a
drainage sequence with the well drained Marlow soils, somewhat poorly drained Colonel soils, poorly drained
Brayton, Cabot, and Pillsbury soils, and very poorly drained Peacham soils.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Moderately well drained. Estimated

saturated hydraulic conductivity is moderately high or high in the solum, and moderately low or moderately high
in the dense substratum.

USE AND VEGETATION: Most areas are wooded. The common trees are sugar maple, eastern white pine,
balsam fir, red spruce, white spruce, white ash, yellow birch, paper birch, eastern hemlock, American beech,
and red pine. Areas cleared of stones are used mainly for hay and pasture and some cultivated crops.

DISTRIBUTION AND EXTENT: Maine, Massachusetts, New Hampshire, New York, and Vermont. The
soils of this series are extensive.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.
SERIES ESTABLISHED: Berkshire County, Massachusetts, 1923.
REMARKS: 1. Dixfield soils were recorrelated to Peru soils as part of the national Soil Data Join

Recorrelation initiative. Revisions to the Peru Range in Characteristics incorporate values from the Dixfield
Official Series Description. As a result of this revision to Peru, the Dixfield series status has been changed to

https://soilseries.sc.eg ovusda.g oMOSD_Docs/P/PERU.htmi 3/4



6/5/2017 Official Series Description - PERU Serles
mactive.
2. Diagnostic horizons and features recognized in this pedon are:
a. Ochric epipedon - the zone from 0 to 15 cm (Oe, A, and E horizons).
b. Spodic horizon - the zone fiom 15 to 33 cm (Bsl and Bs2 horizons).
¢. Aquic conditions - redoximorphic features at 43 cm below the mineral soil surface (BC, Cd1, and Cd2

horizons).
d. Densic materials - the zone from 54 to 165 cm (Cd1 and Cd2 horizons).

ADDITIONAL DATA: Characterization data for Peru and similar soils is available through the National
Cooperative Soil Survey Soil Characterization Database: http//ncsslabdatamart.sc.egov.usda.gov/

National Cooperative Soil Survey
U.S.A.
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6/5/2017 Official Series Description - LAMOINE Series

LOCATION LAMOINE ME+MA VT

Established Series
Rev. GBJ-PAH-WDH-NRB
04/2016

LAMOINE SERIES

The Lamoine seties consists of very deep, somewhat poorly drained soils formed in glaciolacustrine or
glaciomarine deposits on coastal lowlands and river valleys. Slope ranges from 0 to 15 percent. Permeability is
moderate or moderately slow in the surface horizon, moderately slow or slow in the upper part of the subsoil,
and slow or very slow in the Jower part of the subsoil and in the substratum. Mean annual temperature is about 7
degrees C, and mean annual precipitation is about 1118 mm at the type location.

TAXONOMIC CLASS: Fine, illtic, nonacid, frigid Aeric Epiaquepts

TYPICAL PEDON: Lamoine silt loam, on a 3 percent slope in an abandoned hayfield. (Colors are for moist
soil unless otherwise noted.)

Ap--0 to 18 cm; dark brown (10YR 3/3) silt loam, pale brown (10YR 6/3) dry; moderate fine granular
structure; friable; many very fine and common fine roots; moderately acid; abrupt smooth boundary. (13 to 31
cm thick)

Bwl--18 to 23 cm; light olive brown (2.5Y 5/4) silt loam; weak fine granular structure; friable; many very fine
and few fine roots; few fine prominent light olive gray (5Y 6/2) iron depletions, and common fine and medium
distinct olive (5Y 5/3) and common medium prominent yellowish brown (10YR 5/6) masses of iron
accumulation; moderately acid; abrupt wavy boundary.

Bw2--23 to 30 cm; light yellowish brown (2.5Y 6/4) silt loam; weak very fine subangular blocky structure;
friable; many very fine roots; common fine prominent yellowish red (5YR 5/6) masses of iton accumulation, and
common medium prominent light olive gray (5Y 6/2) iron depletions; olive (5Y 5/3) faces of peds; moderately
acid; abrupt wavy boundary.

Bw3--30 to 43 cm, light olive brown (2.5Y 5/4) silty clay loam; moderate very fine and fine subangular blocky
structure; firm; common very fine roots between peds; few medium prominent yellowish red (5YR 5/6) masses
of iron accumulation, and common medium prominent gray (5Y 6/1) and many coarse prominent light olive gray
(5Y 6/2) iron depletions; light olive gray (5Y 6/2) faces of peds; few prominent dark reddish brown (5YR 2/2)
manganese coats on faces of peds; moderately acid; clear wavy boundary. (Combined thickness of the Bw
horizons is 23 to 71 cm.)

BCg--43 to 53 cm; olive (5Y 4/3) silty clay loam; strong very coarse prismatic structure parting to weak thin
and medium platy; firm; few very fine roots between peds; common medium faint olive gray (5Y 5/2) iron

hitps://scilseries.sc.egovusda.gowOSD_Docs/L/LAMOINE.Mmi 1/4
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manganese coats on faces of peds within prisms; common fine prominent yellowish brown (10YR 5/6) masses of
iron accumulations associated with the manganese coats; neutral; gradual wavy boundary.

Cg2--81 to 127 cm; olive (5Y 5/3) silty clay; weak thin platy structure; firm; common coarse distinct gray (5Y
5/1) iron depletions and common coarse prominent yellowish brown (10YR 5/6) masses of iron accunmlation;
olive gray (5Y 5/2) faces of peds; many prominent black (5YR 2/1) manganese coats on faces of peds; common

fine prominent yellowish brown (10YR 5/6) masses of iron accumulations associated with the manganese coats;
neutral; diffuse wavy boundary.

Cg3--127 to 165 cm; olive (5Y 5/3) silty clay; weak thin platy structure; firm; common medium faint olive gray
(5Y 5/2) iron depletions; olive (5Y 4/3) faces of peds; many prominent black (SYR 2/1) manganese coats on
faces of peds; common fine prominent yellowish brown (10YR 5/6) masses of iron accumulations associated
with the manganese coats; neutral.

TYPE LOCATION: Hancock County, Maine: City of Ellsworth; west of Union River, 1,300 feet north of
junction of U.S. Route 1A and Gilpatrick Brook, in an abandoned hayfield between a gravel road and the

railroad track; USGS Ellsworth topographic quadrangle; lat. 44 degrees 34 minutes 25 seconds N. and long. 68
degrees 27 minutes and 24 seconds W., NAD 27.

RANGE IN CHARACTERISTICS: Thickness of the solum ranges from 41 to 140 cm. Depth to bedrock is
more than 152 cm. Rock fragment content throughout the soil is less than 5 percent by volume. Stones cover
from 0 to 3 percent of the surface. Reaction ranges from very strongly acid to slightly acid in the surface, unless
limed, from strongly acid to neutral in the subsoil, and from moderately acid to neutral in the substratum,

Some pedons have an O horizon.

The Ap horizon has hue of 10YR or 2.5, with value and chroma of 2 to 4. Undisturbed areas have an A
horizon 3 to 15 cm thick, that has hue of 10YR or 2.5Y, value of 2 to 4 and chroma of 1 to 4. They are silt loam

or silty clay loam. They have moderate or strong, very fine to medium granular structure. Consistence is very
friable or friable.

The B horizon has hue of 10YR to 5Y, value of 3 to 7 and chroma of 2 to 6. It is silt loam, silty clay loam, or
silty clay. It has weak to strong, fine or medium granular, very fine to coarse subangular blocky, or medium or
thick platy structure, or has primary structure that is coarse or very coarse prismatic. Consistence is fiiable or
firm.

The BC horizon has hue of2.5Y or 5Y, value of4 to 6 and chroma of 1 to 4. It is silt loam, silty clay loam or
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silty clay. It has blocky or platy structure or has primary structure that is prismatic. Consistence is firm or very
firm.

The C horizon has hue of 2.5Y or 5Y or is neutral, value of 3 to 6 and chroma of 1 to 4. It is silty clay loam, silty
clay, or clay. Tt has blocky, platy, or prismatic structure, all of which are considered inherited, or the horizon is
massive. Consistence is firm or very firm. Common or many black to dark reddish brown oxide coats are on
faces of peds. Some pedons have films on faces of peds that appear to be fine silt.

COMPETING SERIES There are currently no other series in the same family. The - e

Swanton soi]s have a coarse-loamy over clayey partlcle- size class, and Swanville soils have a fine-silty part:cle-
size class.

GEOGRAPHIC SETTING: Lamoine soils are on coastal lowlands and river valleys. Slope ranges from 0 to
15 percent. The soils formed in medium, moderately fine and fine textured glaciolacustrine or glaciomarine
sediments. The climate is humid and cool temperate. The mean annual precipitation ranges from 864 to 1219
mm, and mean annual temperature ranges from 6 to 8 degrees C. The frost-fiee season ranges from 90 to 160
days. Elevation ranges from 2 to 274 meters above mean sea level

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Diddcivid, Dootibay, Dustoi, Scantic, and
Swanville soils. The very poorly drained Biddeford soils are in depressions on the landscape. The moderately
well or somewhat poorly drained Boothbay soils are in similar and higher positions on the landscape and have a
fine-silty particle-size class. The moderately well drained Buxton soils are in higher positions on the landscape.
The poorly drained Scantic and Swanville soils are in lower positions on the landscape.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Somewhat poorly drained. Surface
ranoff is medium. Saturated hydraulic conductivity is moderately high in the surface horizon, moderately low to
moderately high throughout the remainder of the solum, and low to moderately low in the substratum.

USE AND VEGETATION: Cleared areas are used mainly for hay or pasture. The remaining areas are
forested. Common tree species include eastern white pine, balsam fir, red spruce, white spruce, eastern
hemlock, red maple, yellow birch, gray birch, paper birch, sugar maple, alders and aspen.

DISTRIBUTION AND EXTENT: Maine and Vermont. (MLRAs 142, 143, 144A, 144B and 145) The
series is of large extent.

MLRA SOIL SURVEY REGIONAL OFFICE (M O) RESPONSIBLE: Amherst, Massachusetts
SERIES ESTABLISHED: Hancock County, Maine, 1988.

REMARKS: 1. This revision reflects a change in classification from Aeric Haplaquepts to Aeric Epiaquepts to
conform with Keys to Taxonomy, sixth edition, 1994.

2. Some soils formerly mapped as Buxton will now be included with the Lamoine series.

3. Some pedons have been described with a bisequum profile.

4, Diagnostic horizons and features recognized in this pedon are:
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a. Ochric epipedon - the zone from 0 to 18 cm (Ap horizon).
b. Cambic horizon - the zone from 18 to 43 cm (Bwl, Bw2, and Bw3 horizons).
c. Aeric feature - matrix with chroma of 3 or more between the A or Ap horizon and 76 cm.
d. Aquic conditions-Redoximorphic features at 18 cm.
e. Episaturation - a perched water table.

ADDITIONAL DATA: Soil interpretation record numbers for the Lamoine series are: Lamoine, ME0108;
Lamoine, stony, ME0130.

National Cooperative Soil Survey
US.A.
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LOCATION SCANTIC ME+MANHNY VT

Established Series
Rev. KJL-GBJ-WDH
06/2016

SCANTIC SERIES

The Scantic series consists of very deep, poorly drained soils formed in glaciomarine or glaciolacustrine deposits
on coastal lowlands and river valleys. Slope ranges from 0 to 8 percent. Saturated hydraulic conductivity of the
surface and subsurface horizons is moderately high or high and low or moderately slow in the subsoil and
substratum. Mean annual temperature is about 7 degrees C, and mean annual precipitation is about 1168 mm
inches at the type location.

TAXONOMIC CLASS: Fine, illitic, nonacid, frigid Typic Epiaquepts

TYPICAL PEDON: Scantic silt loam, ona 1 percent slope in an idle field. (Colors are for moist soil unless
otherwise noted.)

Apl--0 to 10 em; dark grayish brown (10YR 4/2) silt loam, light brownish gray (10YR 6/2) dry; weak very fine
granular structure; very friable; many very fine, fine, medium and coarse roots; moderately acid; abrupt smooth
boundary.

Ap2--10 to 23 cm; dark grayish brown (2.5Y 4/2) silt loam, light brownish gray (2.5Y 6/2) dry; moderate very
fine granular structure; very friable; common very fine, fine, medium and coarse roots; common medium distinct
olive gray (5Y 5/2) irregularly shaped iron depletions throughout; moderately acid; abrupt wavy boundary.
(Combined thickness of the Ap horizons is 13 to 23 cm.)

Eg--23 to 28 cmy; olive gray (5Y 5/2) silt loam; weak medium platy structure parting to weak very fine
subangular blocky; friable; common very fine, fine, medium and coarse roots; common medium prominent light
olive brown (2.5Y 5/6) masses of iron accurmlation in the matrix and along root channels; moderately acid;
abrupt smooth boundary. (0 to 20 cm thick)

Bg1--28 to 41 cm; olive gray (5Y 5/2) silty clay loam; moderate thin platy structure; firm; common very fine,
fine, and medium and few coarse roots; common medium prominent yellowish brown (10YR 5/6) masses of iron
accumulation in the matrix and along pores; many coarse prominent olive brown (2.5Y 4/4) masses of iron
accumulation in the matrix and along pores; common medium faint gray (5Y 6/1) irregularly shaped iron
depletions in the matrix; light olive gray (5Y 6/2) silt coatings on walls of earthworm channels and on 50 percent
of faces of peds; few medium dark gray (5Y 4/1) oxide coats on faces of peds; slightly acid; clear wavy
boundary.

Bg2--41 to 56 cm; olive gray (5Y 5/2) silty clay; weak medium platy structure patting to moderate very fine
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subangular blocky; firm; few very fine and fine roots; few pores; common medium faint gray (5Y 6/1) irregularly
shaped iron depletions in the matrix; common medium prominent light olive brown (2.5Y 5/4) masses of iron
accumulation in the matrix and along pores; light olive gray (5Y 6/2) silt coatings on walls of earthworm channels
and on 50 percent of faces of peds; few fine prominent dark reddish brown (5YR 2/2) oxide coats on faces of
peds; slightly acid; gradual wavy boundary.

Bg3--56 to 74 cm; olive gray (5Y 4/2) silty clay; moderate very fine and fine subangular blocky structure; firm;
few pores; common medium prominent light olive brown (2.5Y 5/6) masses of iron accumulation in the matrix
and along pores; common medium faint olive gray (5Y 5/2) irregularly shaped iron depletions in the matrix; gray
(5Y 6/1) silt coatings on 50 percent of faces of peds and pores; common medium prominent dark reddish brown

(5YR 2/2) oxide coats on 10 percent of faces of peds; slightly acid; clear wavy boundary. (Combined thickness
of the Bg horizon is 23 to 89 cm.)

Cg--74 to 1165 cm; olive gray (5Y 4/2) clay; weak thick platy structure; firm; few medium prominent light olive
brown (2.5Y 5/6) masses of iron accumulation in the matrix; few fine faint gray (SY 5/1) itregularly shaped iron
depletions in the matrix; gray (5Y 6/1) silt coatings on 50 percent of faces of peds; many medium prominent dark
reddish brown (5YR 2/2) oxide coats on 30 percent of faces of peds; slightly acid.

TYPE LOCATION: Washington County, Maine; Town of Whitneyville; 0.25 mile south of railroad track on
U.S. Route 1A, and 200 feet northwest of the road; USGS Whitneyville topographic quadrangle; lat. 44 degrees
42 minutes 34 seconds N. and long. 67 degrees 31 minutes 29 seconds W., NAD 27.

RANGE IN CHARACTERISTICS: Thickness of the solum ranges from 63 to 127 cm. Depth to bedrock is
more than 152 cm. The soil is commonly free of rock fragments but a few pedons contain up to 3 percent gravel.
Stones cover from 0 to 3 percent of the surface. Reaction ranges from very strongly acid to slightly acid in the
surface and subsurface horizons, unless limed, and from strongly acid to neutral in the upper part of the subsoil.
The reaction in the lower part of the subsoil and in the substratum is moderately acid to neutral.

In undisturbed areas some pedons have an O horizon that ranges from 3 to 18 cm thick that is neutral or has a
hue of 5YR to 10YR, value of 2 to 3 and a chroma of 0 to 2. It is muck or mucky peat.

The Ap horizon has hue of 10YR to 5Y, value of 3 to 5 and chroma of 1 or 2. It has weak or moderate, very
fine to coarse granular structure. Undisturbed areas have an A horizon 5 to 13 c¢m thick, that has hue of 10YR,
value of 3 and chroma of 1 or 2. It is silt loam, silty clay loam, or loam. Consistence is very friable or friable.

The Eg horizon, has hue 0of2.5Y or 5Y, value of4 or 5 and chroma of 1 or 2 and few or common
redoximorphic features. It has weak or moderate, thin to thick platy, fine or medium granular or very fine
subangular blocky structure. It is silt loam, silty clay loam, or loam. Consistence is very fiiable or friable.

The Bg horizon has hue of2.5Y or 5Y, value of 4 to 6 and chroma of 1 or 2 and has faint to prominent
redoximorphic features. It is silt loam, silty clay loam, or silty clay. It has subangular blocky or platy structure but
some pedons have primary structure that is prismatic. Consistence is friable or firm.

The BCg horizon, where present, has hue of 2.5Y or 5Y, or 5BG value of4 to 6 and chroma of 1 or 2 with faint
to prominent redoximorphic features. It is silty clay loam, silty clay, or clay. It has platy or angular blocky
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are less common or lacking in those from lacustrine deposits.

COMPETING SERIES: There are currently no other series in the same family. The . ..., , and

series are similar soils in related families. Lamoine soils have dominant chroma of 3 or more between
the A or Ap horizon and 76 c¢m below the mineral soil surface. Swanton soils have a coarse-loamy over clayey
particle-size class. Swanville soils have less clay in the particle-size control section.

GEOGRAPHIC SETTING: Scantic soils are on coastal lowlands and river valleys. Slope ranges from 0 to 8
percent. The soils formed in medium, moderately fine and fine textured glaciomarine or glaciolacustrine deposits.
The climate is humid and cool temperate. Mean annual temperature ranges from about 6 to almost 8 degrees C ,
and mean annual precipitation ranges from 863 to 1219 mm. The fiost-free season ranges from 90 to 160 days.
Elevation ranges from about 2 to 275 m above mean sea level.

GEOGRAPHICALLY ASSOCIATED SOILS: These are the : -~ | Sy 4 At
Mubors, Swanton, and Whateh soils. The Biddeford, Buxton and Lamoine soils are members of a drainage
sequence with Scantic soils on the same landscape, Buxton and Lamoine soils are in higher positions and
Biddeford soils are in depressions. The Elmwood, Melrose, Swanton and Whately soils all have a coatse-loamy
over clayey particle-size class. Elmwood and Melrose soils are in higher positions on the landscape. Swanton
soils are in similar positions and Whately soils are in depressions.

ity Soddbriuui

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Poorly drained. Surface runoffis
slow. Saturated hydraulic conductivity of the surface and subsurface horizons is moderately high or high and low
or moderately slow in the subsoil and substratum.

USE AND VEGETATION: Mostly idle or woodland, some areas are used for growing hay and pasture.
Common tree species include red maple, elm, gray birch, white ash, balsam fir, red and white spruce, tamarack,
and some eastern white pine.

DISTRIBUTION AND EXTENT: MLRAs 142, 143, and 144B in Maine, Massachusetts, New Hampshire,
New York, and Vermont. The series is of large extent.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts
SERIES ESTABLISHED: Penobscot County, Maine, 1947.
REMARKS: Previous revisions reflect a change in classification from Typic Haplaquepts to conform with Keys

To Soil Taxonomy, sixth edition, 1994. Historic correlations of Scantic may have occurred in presumed or
isolated frigid areas in MLRAs 144A and 145.
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Diagnostic horizons and features recognized in this pedon are:

1. Ochric epipedon - the zone from 0 to 28 ¢m (Ap and Eg horizons).

2. Cambic horizon - the zone from 28 to 89 cm (Bg horizon).

3. Nonacid - the pH is 5.0 or more in 0.01M calcium chloride in at least some part of the control section (25 to
100 cm).

4. Aquic conditions - redoximorphic features at 10 cm.

5. Episaturation - a perched water table.

ADDITIONAL DATA: Source of data used in establishing taxonomic class and range in characteristics is

Maine Agricultural Experiment Station, Technical Bulletin 94, September 1979.
Soil interpretation record numbers for the Scantic series are: Scantic, ME0044; Scantic, stony, ME0062.

National Cooperative Soil Survey
US.A.
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June 19, 2018

Central Maine Power

Attention: Gerry Mirabile

Manager of Environmental Projects
83 Edison Drive

Augusta, ME 04336

Subject: Explorations and Geotechnical Engineering Services
Proposed Substation
Fickett Road
Pownal, Maine

Dear Gerry:

In accordance with our Revised Proposal, dated March 12, 2018, we have performed
subsurface explorations for the subject project. This report summarizes our findings
and geotechnical recommendations and its contents are subject to the limitations set
forth in Appendix A.

1.0 INTRODUCTION

1.1 Scope and Purpose
The purpose of our services was to obtain subsurface information at the site in order to
develop geotechnical recommendations relative to foundations and earthwork
associated with the proposed construction. Our scope of services included test boring
explorations, laboratory testing, a geotechnical analysis of the subsurface findings and
preparation of this report.

1.2 Site and Proposed Construction

The proposed substation site is located in the southwesterly quadrant of the intersection
of Fickett and Allen Roads in Pownal, Maine. We understand the proposed substation
will be on the order of 580 by 280 feet in plan dimensions and will likely include new
structures (transformers, dead-end, switchgear and steel pole structures). We
understand spread footings and deep foundations are being considered for foundation

286 Portland Road, Gray, ME 04039-9586 e P: (207) 657.2866 ¢ F: (207) 657.2840 ¢ E: infogray@swcole.com
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support. Based on the information shown on the site plan dated March 6, 2018,
prepared by Power Engineers, and our recent conversations, we understand the
westerly side of the substation will have smaller surface equipment founded on concrete
pads. The easterly side will have larger structures, including one or two A-frame or H-
frame structures. Proposed equipment locations and structural loads are not available
at this time. Existing grades vary from about elevation 195 to 179 feet within the
proposed substation. We understand the proposed yard finish grade will be about
elevation 183 feet requiring cuts and fills approaching about 12 and 4 feet, respectively.

Proposed and existing site features are shown on the “Exploration Location Plan”
attached in Appendix B.

2.0 EXPLORATION AND TESTING

2.1 Explorations

Thirteen test borings (B-1 through B-9A, B-9B, and B-10 through B-12) were made at
the site on April 20 through 25, 2018 by S. W. Cole Explorations, LLC. The exploration
locations were selected by Power Engineers and established in the field by S. W. Cole
Engineering, Inc. (S.W.COLE) using GPS measurements. The approximate exploration
locations are shown on the “Exploration Location Plan” attached in Appendix B. Logs of
the explorations and a key to the notes and symbols used on the logs are attached in
Appendix C. The elevations shown on the logs were estimated based on topographic
information shown on the “Exploration Location Plan”.

2.2 Field Testing

The test borings were drilled using a combination of hollow stem auger and cased
wash-boring techniques. The soils were sampled at 2 to 5 foot intervals using a split
spoon sampler and Standard Penetration Testing (SPT) methods. Pocket
Penetrometer Tests (PPT) were performed where stiffer cohesive soils were
encountered. Shelby tube sampling was performed where softer cohesive soils were
encountered. Several Vane Shear Tests (VST) were attempted at the site, but there
was no vane rotation due to sand layering in the clays. Upon encountering refusal in
borings B-4, B-7, B-8 and B-9B were advanced into bedrock using an NQ2 rock core.
SPT blow counts and PPT results are shown on the logs.
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2.3 Laboratory Testing

2.3.1 Soil And Rock Testing

Soil and rock core samples obtained from the explorations were returned to our
laboratory for further classification and testing. Atterberg Limits, moisture content and
unconfined compression test results on clay and rock samples are noted on the logs.
The results of soil gradation and one-dimensional laboratory consolidation testing are
attached in Appendix D.

2.3.2 Laboratory Soil Chemistry Testing

Two soil samples from the upper few feet of soil at the test boring explorations were
submitted to Katahdin Analytical Services (Katahdin) for determination of pH (SW9045),
water soluble chloride content (EPA 325.2) and water soluble sulfate content (EPA
375.4) testing. The results of the pH, water soluble chloride and sulfate testing as well
as sulfate exposure classifications in accordance with ACI 318 Table 4.2.1 are included
in Appendix D and shown in the following table:

Exploration & pH Testing Chloride Testing Sulfate Testing Slg:‘:;eSiI;zgi)izL:]re
Location (SW9045) (EPA 325.2) (EPA375.4)) (ACI 318 Table 4.2.1)
B-5, 1-D 6.4 2600 ppm 1200 ppm Moderate
B-8, 1-D 7.1 1200 ppm 4300 ppm Severe

PQL — Procedure Quantification Limit
For chloride testing the PQL is 22 ppm and sulfate testing the PQL is 11 ppm.

3.0 SUBSURFACE CONDITIONS

3.1 Soil and Bedrock

In general, the test borings encountered a soils profile generally consisting of topsoll
overlying clayey silt overlying a glaciomarine deposit of silty clay overlying granular soils
(glacial till) overlying refusal surfaces (bedrock or probable bedrock). A surficial zone of fill
and/or disturbed soil was encountered at boring B-10. The principal strata encountered
are summarized below; refer to the attached logs for more detailed descriptions of the
subsurface findings.

Fill: Boring B-10 encountered about 3 feet of loose sandy silt, some clay and gravel (fill)
at the surface.

Topsoil: The topsoil varied from about 6 to 12 inches in thickness at the boring
locations. Much of the site has been utilized as an agricultural field. Thus, thicker areas
of topsoil/disturbed soil should be expected.
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Clayey Silt: Where encountered below the topsoil, the explorations generally

encountered a 1 to 1.5 foot thick layer of loose gray clayey silt with some rootlets and
organics. This layer may be a previously tilled zone.

Glaciomarine Deposits: With the exception of borings B-1, B-3, B-9A and B-9B, the
explorations encountered silty clay below the clayey silt. The silty clay transitioned
generally from hard brown silty clay to medium to soft gray silty clay at a depth varying
from about 8.5 to 10 feet below the existing ground surface. The medium to soft gray
silty clay extends to depths varying from about 11 to 19 feet below the ground surface,
where penetrated. Based on the laboratory consolidation testing at boring B-7, the softer
gray silty clay deposit appears to be over consolidated by about 1 to 1.5 ksf with an OCR
of about 2. In-situ vane shear testing was attempted in the softer gray silty clay, but the
drillers could not turn the shear vanes, likely due to sand layers in the silty clay. The gray
silty clay at boring B-8 appears stiffer based on laboratory consolidation testing.

Glacial Till: Medium dense granular soil generally consisting of silty gravelly sand was
encountered below the marine deposit. The glacial till thickness varied from about 2 to
6 feet at the explorations. The glacial till may also contain some boulders.

Refusal: Where encountered, refusal surfaces (bedrock or probable bedrock) varied
from about 3 to 24 feet below the existing ground surface. Rock was cored with an NQ2
(2-in) core bit at borings B-4, B-7, B-8 and B-9B. Based on the recovered rock core at
these explorations, the bedrock is classified as Granite with RQD’s (Rock Quality
Designation) varying from about 53 to 100. Photos of the recovered rock core are
attached in Appendix C.

Not all the strata were encountered at each exploration; refer to the attached logs for more
detailed subsurface information.

3.2 Groundwater

The soils encountered at the test borings were moist to wet from the ground surface.
Saturated soils were encountered at depths varying from at or near the ground surface to
about 5 feet. Groundwater likely becomes perched on the relatively impervious silty clay
and bedrock underlying the site. Long term groundwater information is not available. It
should be anticipated that groundwater levels will fluctuate, particularly in response to
periods of snowmelt and precipitation, as well as changes in site use.
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3.3 General Geologic Conditions

3.3.1 General Geological Conditions

The Maine Geological Survey (MGS) Surficial Geologic Map of Maine (Thompson and
Borns, 1985) and the Surficial Geologic Map of The North Pownal Quadrangle, Maine!
(Marvinney, C.L., 1999) indicate the surficial geology of the Proposed Fickett Road
Substation Project area consists of silty to gravelly near-shore marine sand deposits
with glacial till deposits to the west and several small wetland deposits near the
proposed substation location. A bedrock outcrop was observed while at the site,
adjacent to Fickett Road, near boring B-3.

The MGS Bedrock Geologic Map of Maine? (Osberg et al., 1985) interprets the bedrock
in the region to be muscovite-alkali feldspar Granite. Based on the mapped bedrock
geology, acid producing bedrock is not interpreted to be present. The observed rock
core is generally consistent with the published geologic mapping.

3.3.2 Seismic — Faulting Data

Seismic activity can impact a site from two sources: ground rupture directly beneath a
site or shaking produced at the site from nearby seismic activity. There are no
documented cases of ground rupture that can be definitely attributed to seismic activity
in New England since the departure of glaciers more than 10,000 years ago. Bedrock
deformation has occurred over geologic time, however evidence of faulting in the project
area is limited to inferred faults associated with bedrock contacts and observed healed
angular bedrock conglomerate and wacke observed in the core.

3.3.3 Seismic and Frost Conditions
According to IBC 2015/ASCE 7, we interpret the following Seismic Site Classes using
the N-Value method for soil:

e Seismic Site Class B (for foundations on sound bedrock)

e Seismic Site Class E (for foundations on compacted fill over native soil)

We recommend the following seismic design parameters for the 2,500-year design
earthquake:

1 Thompson, W. B. and Borns, H. B., eds., 1985, Surficial Geologic Map of Maine, Maine Geological
Survey.

2 Osberg, P. H., Hussey, A. M. , and Boone, G. M., eds., 1985, Bedrock Geologic Map of Maine, Maine
Geological Survey.
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RECOMMENDED SEISMIC DESIGN PARAMETERS (2,500-year Design Earthquake)
Peak Ground Acceleration 0.2-second Spectral Acceleration 1-second Spectral Acceleration
(PGA) (Ss) (S1)
0.186 0.249g 0.081g

NOTE: Seismic design parameters from USGS accessed April 12, 2018. (https://earthquake.usgs.gov/designmaps/us/application.php)

Liquefiable soils typically consist of loose, fine sands and non-plastic silts below the
groundwater table. Based on the subsurface findings, it is our opinion the soils at the site
are not susceptible to liqguefaction during a seismic event and therefore the risk of lateral
spread and seismic induced settlement are negligible.

The 100-year Air Freezing Index for the Pownal, Maine area is about 1,500 Fahrenheit
degree days, which corresponds to a frost penetration depth on the order of 5.0 feet. We
recommend foundations exposed to freezing be covered with at least 5.0 feet of soil for
frost protection.

4.0 EVALUATION AND RECOMMENDATIONS
4.1 General Findings

Based on the subsurface findings, the proposed construction appears feasible from a
geotechnical standpoint. The principle geotechnical considerations include:

e Spread footing foundations and a slab-on-grade floors bearing on properly
prepared subgrades appear suitable for proposed lightweight equipment
foundations and control/switchgear buildings. Footings should bear on at least 12-
inches of compacted Crushed Stone wrapped in geotextile fabric overlying
undisturbed native non-organic soils or compacted fill. On-grade floor slabs for
heated buildings should bear on at least 12-inches of properly compacted
Structural Fill overlying properly prepared subgrades. Unheated structures should
bear on at least 5 feet of compacted Structural fill or be underlain with rigid
subgrade insulation.

e Foundations for heavy structures and foundations with overturning moments will
need to be founded on bedrock and/or socketed into bedrock.
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e All topsoil, fill, soils containing organics and loose or disturbed soil must be

completely removed from beneath the proposed areas of construction and
backfilled with properly compacted Structural Fill.

e Subgrades across the site will consist of sensitive silts and clays. Earthwork and
grading activities should occur during drier, non-freezing weather of Spring,
Summer and Fall. Rubber tired construction equipment should not operate
directly on the native silt and clays when wet. Excavation of bearing surfaces
should be completed with a smooth-edged bucket to lessen subgrade disturbance.

e The soil chloride and sulfate test results from near surface soils as noted above
are higher than typically seen in native soils. The higher values reported may be
due to agricultural practices at the site. The foundation engineer will need to
assess the test results in foundation design. Additionally, the foundations should
not be in contact with the native soils. It is not known how deep the higher values
exist in the soil profile.

4.2 Settlement, Stability and Liguefaction Evaluations

The soft gray silty clay underlying the site is compressible under new loading from the
proposed site fills and foundation loads. We have estimated post-construction settlement
due to consolidation of the silty clay considering the following:

e The findings at the test borings;

e The results of the one-dimensional consolidation testing performed on samples of
the gray silty clay obtained from borings B-7 and B-8;

e The existing and proposed site grading shown on the “Exploration Location Plan”
and a finish yard elevation of 183 feet; and

e A soil bearing capacity of 3.0 ksf, or less.

Proposed equipment pad locations and loads are not available at this time. For
preliminary planning, we have made an estimate of the post construction settlement due to
consolidation of the underlying silty clay soils based on a finish yard elevation of 183 and a
typical 10 by 10 foot square equipment foundation. We estimate that post-construction
settlement may approach 1.5 inch total and 1 inch differential across the substation pad.
The magnitude of post construction settlement will vary across the site due to varying
foundation loads and varying compressible silty clay thickness. To help reduce post-
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construction settlement, we recommend fill needed to achieve subgrade elevation be
placed as soon as practicable prior to placing foundations.

4.2 Site and Subgrade Preparation

We recommend that site preparation begin with the construction of an erosion control
system to protect adjacent drainage ways and areas outside the construction limits.
Surficial organics, roots and topsoil should be completely removed from areas of proposed
fill and construction. As much vegetation as possible should remain outside the
construction areas to lessen the potential for erosion and site disturbance.

Based on the subsurface findings, the thickness of topsoil and organics and forest duff
varies from about 6 to 12 inches. The contractor should anticipate areas where the soll
is disturbed and/or roots and soils containing organics may extend several feet below
the ground surface in some areas. The methods used by the contractor for removal and
the moisture condition of the site will affect the volume of material removal required.
Topsoil and organics may be stockpiled and screened for reuse as a new topsoil layer
in landscape areas. Suitability of the topsoil re-use from a nutrient and fertility
standpoint should be evaluated by soil testing prior to its use.

4.3 Excavation and Dewatering

4.3.1 Excavations

Excavation work will generally encounter forest duff and topsoil, clayey silt and silty clay
soils, some fills and bedrock. Care must be exercised during construction to limit
disturbance of the bearing soils. Earthwork and grading activities should occur during
drier, non-freezing weather of Spring, Summer and Fall. Rubber tired construction
equipment should not operate directly on the native silt and clays. Low ground pressure
tracked equipment will be needed and temporary haul roads overlying geotextile fabric
may be necessary. Final cuts to subgrade should be performed with a smooth-edged
bucket to help reduce strength loss from soil disturbance. Should subgrades become
disturbed, the subgrade should be over-excavated to expose suitable soil and replaced
with compacted Structural Fill or Crushed Stone and be compacted. A woven geotextile
fabric may be needed at subgrade elevation prior to placing new fills if the soils are soft
and wet.
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Based on the proposed grading and subsurface conditions, some bedrock removal may
be needed to achieve the required subgrade elevations, particularly in the areas of
borings B-1, B-3, B-9A and B-9B. Bedrock removal will likely require drilling and
blasting techniqgues. We recommend a licensed blasting contractor be engaged for
bedrock removal. Pre-blast surveys should be completed on surrounding structures
(including interior walls), water supply wells and infrastructure within 500 feet of the site
prior to commencing blasting activities. Vibrations due to blasting should be monitored
during construction. In addition, we recommend the subcontractor submit a detailed
drilling and blasting plan with qualifications and references prior to blasting.

Temporary, unsupported soil excavations should be sloped back to 1%2(H):1(V) or
flatter. In all cases, excavations must be properly shored and/or sloped according to
OSHA regulations to prevent sloughing and caving of the sidewalls during construction.

4.3.2 Dewatering

Sumping and pumping and the use of temporary diversion ditching dewatering
techniques should be adequate to control water inflow into excavations above the
groundwater table. Controlling the water levels to at least one foot below planned
excavation depths will help stabilize subgrades during construction.

4.4 Embankment Construction

The proposed topographic information shown on the plan indicates fill soil slopes for the
substation pad will generally be constructed with slopes of 3(H):1(V) or flatter and cut
slopes will generally be constructed with slopes of 3(H):1(V) or flatter.

4.4.1 General

Fill slopes should be constructed as level benches, which are overbuilt to facilitate
compaction. The final slope face should be constructed by cutting back into the
compacted core prior to placing slope surface materials. Fill slopes constructed on
existing terrain steeper than 3(H):1(V) should be keyed into the existing ground surface
with continuous level benches. Fill slopes constructed on existing slopes flatter than
3(H):1(V) do not need continuous benching. We recommend a 10 foot wide and 1-foot
thick drainage blanket be placed on native, non-organic soil beneath the toe of fill
slopes prior to placing new fills. The drainage blanket should consist of Gravel Borrow
or Structural and be placed on non-woven geotextile fabric and day-lighted for gravity
drainage.
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4.4.2 Fill Slopes 2(H):1(V) or Flatter

Fill materials needed to construct fill slopes at inclinations of 2(H):1(V) or flatter should
consist of compacted Gravel Borrow or Structural Fill. Exposed soil slopes will be
susceptible to surface erosion, slumping and sloughing, particularly during heavy rain
and freeze/thaw events. Exposed slopes should be surfaced with an erosion control
blanket and loam and seed, as soon as practicable, to create a vegetated mat. In areas
of concentrated surface water, we recommend 8-inch minus rip-rap overlying a
geotextile fabric be used in lieu of the erosion blanket and loam and seed.

4.4.3 Cut Slopes 2(H): 1(V) or Flatter

We recommend proposed soil cut slopes less than 15 feet in height consider slope
inclinations of 2H: 1V or flatter. Cut slopes in bedrock should be sloped back to a stable
condition, which will depend on rock fracturing, as well as bedrock formation strike and
dip in relation to slope orientation. We recommend a representative from S.W.COLE
observe the bedrock slopes during construction.

We recommend a minimum 5-foot wide bench be constructed at the interface of the
overburden soil and bedrock to reduce potential erosion that could cause soils, cobbles
and boulders to wash down the rock slopes potentially clogging drainage swales and
causing blocking hazards.

In areas of concentrated surface water or locations of groundwater seeps, rip-rap
should be used in lieu of the erosion blanket and loam/seed. We recommend cross-
slope stone lined drainage channels underlain with geotextile fabric be constructed into
the slope when the height of the slope exceeds 25 feet.

4.4.4 Slope Surface Erosion Control

Unprotected and un-established slopes, regardless of inclination, will be susceptible to
surface erosion, slumping, and sloughing especially during precipitations and
freeze/thaw events. Topsoil and seed should be installed, as soon as practicable, to
create a vegetated mat over the entire surface of the slope. We recommend the use of
UV resistant synthetic erosion control mesh to reinforce the surface soils until the
vegetated mat is established, particularly if constructed during the winter or spring
seasons.

10
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4.5 Foundations

4.5.1 Building and Equipment Foundations:

We recommend proposed building foundations be supported on spread footings
founded on at least 12-inches of compacted Crushed Stone fully wrapped with a non-
woven geotextile fabric such as Mirafi 180N overlying undisturbed stiff native soils or
compacted Gravel Borrow. Non-moment-carrying equipment foundations and
lightweight equipment pads should be founded on at least 12-inches of compacted
Structural Fill or Crushed Stone overlying at least 4 feet of compacted Gravel Borrow or
Structural Fill.  For foundations bearing on properly prepared subgrades, we
recommend the following geotechnical parameters for design consideration:

GEOTECHNICAL PARAMETERS

. . 3.0 ksf or less (Spread Footings and Mat Foundations

Net Allowable Soil Bearing Pressure .

on compacted fill or Crushed Stone)
Net Allowable Bedrock Bearing Pressure 15.0 ksf (Clean, sound, intact bedrock)
Design Frost Depth of Footings on Soil 5.0 ft min
Design Frost Depth for Footings Pinned to 2 5 f min
Sound Bedrock Depth
Base Friction Factor 0.35 (Mass concrete to structural fill)
Base Friction Factor 0.45 ( Mass concrete to bedrock)
Passive Lateral Earth Pressure Coeff. (Kp) 3.0 (compacted Structural Fill)
Equivalent Fluid Pressure (Passive) 390 psf/ft (compacted Structural Fill)
Active Lateral Earth Pressure Coeff. (Ka) 0.3 (compacted Structural Fill)
Equivalent Fluid Pressure (Active) 40 psf/ft (compacted Structural Fill)
At-Rest Lateral Earth Pressure Coeff. (Ko) 0.5 (compacted Structural Fill)
Equivalent Fluid Pressure (At-Rest) 60 psf/ft (compacted Structural Fill)
Total Unit Weight of Backfill (yt) 125 pcf (compacted Structural Fill)
Internal Friction Angle (®) 32 degrees (compacted Structural Fill)

Spread footings should be at least 24 inches in width regardless of the bearing
pressure. We understand all foundations and concrete structures and slabs will be
designed by others. Foundations and backfill will need to be designed for buoyancy at
the existing ground surface if deeper drainage is not achievable.

4.5.2 Rock Anchorage:

Based on the subsurface conditions and guidance from the Post-Tensioning Institute’s
manual entitled Recommendations for Prestressed Rock and Soil Anchors (PTI, 2004),
we recommend the use of prestressed, Class | corrosion protection, grouted rock

11
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anchors be considered by the foundation designer where rock anchors are being

considered. We recommend the following geotechnical parameters for preliminary rock
anchor design consideration:

GEOTECHNICAL PARAMETERS FOR ROCK ANCHORS
RQD of Rock Core (see boring logs) 55 to 100%
Average Dry Unit Weight of Bedrock Samples 160 pcf
Rock Cone Pull-Out Angle (from vertical) 45 degrees (from vertical)
Average Ultimate Grout to Bedrock Bond Strength 120 psi

The bonded length will depend upon the uplift load and the diameter of the drill hole.
Rock anchor spacing should be at least 1.2 times the free-stressing length; closer
spacing will reduce allowable anchor loads. Rock anchors installed in groups should be
designed with consideration of pullout resistance from overlapping failure surfaces
extending from the midpoint of the anchor bond zone to the bedrock surface.

The drill-hole for each rock anchor should be cleaned of any drilling fines and tightness
tested to determine the need for pre-grouting. Rock anchors should be installed, tested
and locked-off according to the design engineer’'s recommendations.

4.5.3 Foundations Bearing On Bedrock

We anticipate A-Frame and/or H-frame structures will be constructed within the easterly
portion of the proposed substation. Structural loads and actual equipment locations are
not known at this time. Based on the findings at the explorations, depths to bedrock
may vary from a few feet to about 25 feet below the existing ground surface at the site.

Depending upon anticipated structural loads, we anticipate A-Frame and/or H-frame
foundations will need to derive support from the underlying bedrock. Depending upon
the location, the foundation could consist of a large mat foundation bearing on and
pinned to bedrock, or if rock is deep, drilled shafts socketed into bedrock. Soft,
weathered bedrock, if encountered, should be removed. An allowable bearing contact
pressure of 15.0 ksf or less should be considered for sound, intact bedrock. A concrete
leveling mat may be placed on the prepared bedrock surface prior to placing reinforced
concrete foundations. The foundation should be anchored to the bedrock if the rock is
sloping steeper than 3(H):1(V) and/or if structural loads dictate. The leveling mat should
extend beyond the footing edges or piers by at least 24 inches. Rock anchors
extending into bedrock will likely be needed to provide uplift capacity for the A-Frame

12
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and/or H-frame pier foundations. We understand foundation type and design will be by
the project structural engineer.

4.5.4 Foundations On Drilled Shafts

The proposed A-frame and/or H-frame structures may be supported on drilled shafts
socketed into bedrock. Drilled shafts should be socketed at least 2 feet into competent
bedrock. Deeper rock sockets may be required depending on the load requirements.

The base of the rock sockets should be leveled and cleaned of loose material and soil.
We recommend deep foundations be drilled using steel casing within the overburden
soils in order to maintain sidewall stability. Prior to installing reinforcing steel,
S.W.COLE should observe the base of each drilled foundation. Temporary steel
casings should be removed during concrete placement while maintaining a positive
head of concrete above the casing bottom to maintain shaft sidewall stability.

Considering the subsurface conditions encountered, we anticipate drilled shaft axial
capacity will be controlled by the concrete compressive strength. We recommend an
allowable end-bearing pressure of 15 ksf utilizing a factor of safety of 2.0. For piers
socketed deeper than two feet, additional axial compressive capacity can be mobilized
from skin friction between the pier and rock socket. For a design concrete strength of
4,000 psi, a unit skin friction of 15 ksf can be considered for he portion of the pier
socketed greater than 2 feet into rock.

Uplift resistance of drilled shafts can be developed from skin friction between the drilled
shaft and soil and bedrock, as well as the dead weight of the drilled shaft. The top 2
feet of soil and rock should not be included in design uplift capacity. S.W.COLE can
assist with uplift capacities as deemed necessary by the structural engineer.

Lateral loads may be resisted from earth pressures acting on the sides of shafts, grade
beams and pile caps backfilled with compacted Gravel Borrow or Structural Fill
considering a total unit weight of granular backfill (yt) of 125 pcf, an angle of internal friction
of 30 degrees with an at-rest lateral earth pressure coefficient (Ko) of 0.5. Additional
resistance to lateral loads can be mobilized along the pile shafts, if needed. S.W.COLE
can assist with lateral capacities using L-Pile, as deemed necessary by the structural
engineer.

13
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4.6 Foundation Drainage

We recommend an underdrain system be installed on the outside edge of the perimeter of
building structures with spread footings. The underdrain pipe should consist of 4-inch
diameter, perforated SDR-35 foundation drain pipe bedded in Crushed Stone and covered
with non-woven geotextile fabric. The underdrain pipe must have a positive gravity outlet
protected from freezing, clogging and backflow. Surface grades should be sloped away
from the building and other structures for positive surface water drainage. We anticipate
there will be a perimeter drainage swale around the substation yard to help drain new fills.
We anticipate the groundwater at the site is at or near the existing ground surface
seasonally and during periods of heavy precipitation and/or snowmelt. Thus, it appears
gravity drainage may be difficult to achieve, depending upon final yard grade elevation and
depths to bottom of foundations. Where foundations extend below the existing ground
surface elevation and are not provided with foundation drainage, we recommend
foundations be designed for buoyancy considering a groundwater table at about existing
ground elevation and a submerged backfill unit weight of 58 pcf.

4.7 Slab-On-Grade

On-grade floor slabs in heated areas may be designed using a subgrade reaction
modulus of 120 pci (pounds per cubic inch) provided the slab is underlain by at least 12-
inches of compacted Structural Fill placed over properly prepared subgrades. The
structural engineer or concrete consultant must design steel reinforcing and joint
spacing appropriate to slab thickness and function.

We recommend a sub-slab vapor retarder particularly in areas of the building where the
concrete slab will be covered with an impermeable surface treatment or floor covering
that may be sensitive to moisture vapors. The vapor retarder must have a permeance
that is less than the floor cover or surface treatment that is applied to the slab. The
vapor retarder must have sufficient durability to withstand direct contact with the sub-
slab base material and construction activity. The vapor retarder material should be
placed according to the manufacturer’'s recommended method, including the taping and
lapping of all joints and wall connections. The architect and/or flooring consultant should
select the vapor retarder products compatible with flooring and adhesive materials.

The floor slab should be appropriately cured using moisture retention methods after
casting. Typical floor slab curing methods should be used for at least 7 days. The
architect or flooring consultant should assign curing methods consistent with current

14
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applicable American Concrete Institute (ACI) procedures with consideration of curing
method compatibility to proposed surface treatments, flooring and adhesive materials.

4.8 Fill, Backfill and Compaction
We recommend the following fill and backfill materials: recycled products must also be
tested in accordance with applicable environmental regulations and approved by a
gualified environmental consultant.

Common Borrow: Fill to raise grades in landscape areas should be non-organic
compactable earth meeting the requirements of 2014 MaineDOT Standard Specification
703.18 Common Borrow.

Gravel Borrow: Use as general yard fil, as well as to repair soft areas, should be sand
or silty sand meeting the following gradation:

Gravel Borrow
Sieve Size Percent Finer by Weight
6 inch 100 100
Portion Passing 3 inch Sieve
1/4 -inch Oto 70 Oto 70
No. 200 0to 10 0to 20

In our opinion, 2014 MaineDOT Standard Specification 703.20 Gravel Borrow meets the
requirements of Gravel Borrow.

Structural Fill: Use as general yard fill, backfill for foundations, slab base material and
material below exterior entrances slabs should be clean, non-frost susceptible sand and
gravel meeting the gradation requirements for Structural Fill as given below:

Structural Fill
Sieve Size Percent Finer by Weight
4 inch 100
3inch 90 to 100
Y2 inch 25 to 90
No. 40 0to 30
No. 200 Oto6

15
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Crushed Stone: Crushed Stone, used beneath foundations and for underdrain
aggregate should be washed %-inch crushed stone meeting the requirements of 2014
MaineDOT Standard Specification 703.22 Underdrain Backfill Material Type C is
suitable for use as Crushed Stone.

Reuse of Site Soils: The on-site soils are unsuitable for reuse within the proposed yard
area, but likely could be used in landscape areas. Blasted and crushed bedrock can
likely be reused to blend with sand and gravel borrow and processed to create Gravel
Borrow. The native stiff silty clay may be suitable for reuse as Common Borrow, such
as pond berms, provided it is at a compactable moisture content at the time of reuse.

Placement and Compaction: Fill should be placed in horizontal lifts and compacted
such that the desired density is achieved throughout the lift thickness with 3 to 5 passes
of the compaction equipment. Loose lift thicknesses for grading, fill and backfill
activities should not exceed 12 inches. We recommend that fill and backfill in building
and paved areas be compacted to at least 95 percent of its maximum dry density as
determined by ASTM D-1557. Crushed Stone should be compacted with 3 to 5 passes
of a vibratory plate compactor having a static weight of at least 500 pounds.

4.9 Weather Considerations

Construction activity should be limited during wet and freezing weather and the site soils
may require drying or thawing before construction activities may continue. The contractor
should anticipate the need for water to temper fills in order to facilitate compaction during
dry weather. If construction takes place during cold weather, subgrades, foundations and
floor slabs must be protected during freezing conditions. Concrete and fill must not be
placed on frozen soil; and once placed, the concrete and soil beneath the structure must
be protected from freezing.

4.10 Design Review and Construction Testing

S.W.COLE should be retained to review the construction documents prior to bidding to
determine that our earthwork, foundation and pavement recommendations have been
properly interpreted and implemented.

A soils and concrete testing program should be implemented during construction to
observe compliance with the design concepts, plans, and specifications. S.W.COLE is
available to observe earthwork activities, the preparation of foundation bearing surfaces

16



r_“ 17-1016 S
=S WCOLEF June 19, 2018
— y

N ENGINEERING, INC,

and pavement subgrades, as well as to provide testing and IBC Special Inspection
services for soils, concrete, steel, spray-applied fireproofing, structural masonry and
asphalt construction materials.

4.11 Recommendations for Additional Study

We understand design of the substation pad, buildings and equipment is still in
development. Additional explorations, laboratory soils and rock testing and evaluation
may be needed as design of the substation progresses. Field soil resistivity and an acidic
rock evaluation should also be made. Additional soil chloride and sulfate testing is
recommended considering the higher than anticipated values reported.

5.0 CLOSURE
It has been a pleasure to be of assistance to you with this phase of your project. We

look forward to working with you during the construction phase of the project.

Sincerely,

S. W. Cole Engineering, Inc. ALy
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APPENDIX A

Limitations



This report has been prepared for the exclusive use of Central Maine Power Company
for specific application to the proposed Substation on Fickett Road in Pownal, Maine.
S. W. Cole Engineering, Inc. (S.W.COLE) has endeavored to conduct our services in
accordance with generally accepted soil and foundation engineering practices. No
warranty, expressed or implied, is made.

The soil profiles described in the report are intended to convey general trends in
subsurface conditions. The boundaries between strata are approximate and are based
upon interpretation of exploration data and samples.

The analyses performed during this investigation and recommendations presented in
this report are based in part upon the data obtained from subsurface explorations made
at the site. Variations in subsurface conditions may occur between explorations and
may not become evident until construction. If variations in subsurface conditions
become evident after submission of this report, it will be necessary to evaluate their
nature and to review the recommendations of this report.

Observations have been made during exploration work to assess site groundwater
levels. Fluctuations in water levels will occur due to variations in rainfall, temperature,
and other factors.

S.W.COLE’s scope of services has not included the investigation, detection, or prevention
of any Biological Pollutants at the project site or in any existing or proposed structure at the
site. The term “Biological Pollutants” includes, but is not limited to, molds, fungi, spores,
bacteria, and viruses, and the byproducts of any such biological organisms.

Recommendations contained in this report are based substantially upon information
provided by others regarding the proposed project. In the event that any changes are
made in the design, nature, or location of the proposed project, S.W.COLE should
review such changes as they relate to analyses associated with this report.
Recommendations contained in this report shall not be considered valid unless the
changes are reviewed by S.W.COLE.
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SWCOLE CLIENT: _CMP

ENGINEERING,INC.

BORING LOG

PROJECT: Proposed Substation

LOCATION: Fickett Road, Pownal, Maine

BORING NO.: B-1
SHEET: 1 of 1
PROJECTNO.  17-1016

DATE START: __ 4/20/2018

DATE FINISH: _ 4/20/2018

Drilling Information

LOCATION: See Exploration Location Plan

DRILLING CO.: _S. W. Cole Explorations, LLC

ELEVATION (FT): _ 181.5' +/- TOTAL DEPTH (FT):

DRILLER: _Jeff Lee

LOGGED BY: Patrick Otto

DRILLING METHOD: _Solid Stem Auger

BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

RIG TYPE: Track Mounted CME 850 AUGERID/OD: N/A/41/2in SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/20/2018 Soils wet at 5'
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o
<]
i = Sample
Elev. | Depth |Casing Blow o mp H,0
@ | @ (F;er}j Sample || Depth PRen./ Count | Field/Lab | § Description & Depth|  Remarks
1 No. |F () oC. or TestData | Classification
) | rap o
k 1D 0-2 | 24/20 | WOH- 0.5—\_Loose, grass / topsoil /1
180 — 1-2-6 Very stiff to stiff, gray-brown clayey SILT,
I o0 M 24 | 24124 |6-9-12- some sand with rootlets
I 14 qp=8 ksf
I 5 ] 4.0 Medium dense, brown silty gravelly SAND
E 3D 5-7 24/15 | 8-9-14-
175 /\ 18
.8 Refusal at 7.8 feet
Auger refusal, probable bedrock
Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time .
measurements were made. BORING NO.: B' 1




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sornoo: B2
SHEET: 10f1
S s N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START: _ 4/20/2018
A RS IRN ISRl | LOCATION: _Fickett Road, Pownal, Maine DATE FINISH: __4/20/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 181" +/- TOTAL DEPTH (FT): _ 12.0 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Solid Stem Auger
RIG TYPE: Track Mounted CME 850 AUGERID/OD: N/A/41/2in SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): ¥ 0.5ft 4/20/2018 Free water at 0.5'
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¢ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i - Sample
Elev. | Depth |C2sing Blow © M H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
180 - 1D 0-2 | 24/18 |1-2-34 0.5—\_Loose, grass / topsoil A
Loose_, brown clayey SILT, some sand with
2D 2-4 | 24/18 |5-8-12- 2.07\ organics _ : /]
T 14 qp=9 to 8 ksf Hard to stiff, brown silty CLAY
4 5 —
3D 5-7 24/24 | 4-4-5-7
175 — =5 to 3 ksf
9.5 ¢ ¢
- — Medium dense, brown silty gravelly SAND
10 4D 10-12 | 24/16 | 7-9-8- y9 y
170 — 50
12.0

Bottom of Exploration at 12.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-2




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

SWCOLE CLIENT: _CMP

ENGINEERING,INC.

BORING LOG

PROJECT: Proposed Substation

LOCATION: Fickett Road, Pownal, Maine

BORING NO.: B-3
SHEET: 1 of 1
PROJECTNO.  17-1016

DATE START: __ 4/25/2018

DATE FINISH: _ 4/25/2018

Drilling Information

LOCATION: See Exploration Location Plan

DRILLING CO.: _S. W. Cole Explorations, LLC

RIG TYPE: Track Mounted CME 850

HAMMER TYPE: Automatic / Automatic

HAMMER EFFICIENCY FACTOR: _0.81

ELEVATION (FT): _ 194
DRILLER: _Jeff Lee

HAMMER WEIGHT (Ibs):

+/- TOTAL DEPTH (FT): LOGGED BY: Patrick Otto
DRILLING METHOD: _Solid Stem Auger
AUGERID/OD: N/A/41/2in SAMPLER: Standard Split-Spoon
140/ 140 CASING ID/OD: _N/A /IN/A CORE BARREL:
30/16

HAMMER DROP (inch):

WATER LEVEL DEPTHS (ft): 4/25/2018 No free water observed

GENERAL NOTES: Moved 3' +/- southeast of B-3. Auger refusal at 3'.

KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o
o)
i = Sample
Elev. | Depth |Casing P Blow ° mp H,0
n.. . =
@ | @ (F;ir}j Sample || Depth R‘ch Count | Field/Lab | § Description & Depth|  Remarks
No. |A| (ft) (in) or TestData | 2 Classification
RQD
1D 0-2 24/7 | 1-1-2-8 Loose, forest duff / brown sandy SILT with
4 I [1.07\ organics /]
T - Loose, brown silty gravelly SAND
3.5 Refusal at 3.5 feet
Auger refusal, probable bedrock
Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time .
measurements were made. BORING NO.: B' 3




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sorncNo: __B-4
SHEET: 10f 1
S \ N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START:  4/24/2018
ENGINEERING,INC. LOCATION: Fickett Road, Pownal, Maine DATE FINISH: 4/24/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 179" +/- TOTAL DEPTH (FT): _ 27.0 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted CME 850 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/24/2018 Water introduced during drilling
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
1 1D 0-2 24/20 |1-1-3-4 Very loose, grass / topsoil
1.0 Loose, gray-brown sandy clayey SILT with
1 2> || 24 | 24116 [4-7-12- 2.07"\_roots and organics /
T 17 Gp=9 ksf Hard, gray-brown silty CLAY, some sand
175 — = —
L . ]| 4.07" Very stiff to stiff, brown silty CLAY
3D 5-7 24/24 | 3-6-7-8
T qp=6.5 to 4 ksf
170 10 9.0 Medium, olive brown silty CLAY
4D 10-12 | 24/22 | 1-2-5-
T 15 qp=3 to 1 ksf
+ — 1.5 Dense, brown silty gravelly SAND with
4 weathered rock
165 —
4 1 5 —
5D Z 15-159| 11/6 34- 15.0 Highly weathered rock between 15-16'
T 50/5"
- R M 1722 | so54 77 Roller cone through bedrock from 15.9-17'
1R - Light gray GRANITE; hard, non-foliated,
160 — fresh-slightly weathered, fractures at 0-5,
+— 20 30-40 and 55 degrees from horizontal.
T 2R - fresh-slightly weathered, fractures at 0-5
T 2R 1 22-27 | 60/60 93 degrees from horizontal.
155 —
T— 25
27.0

Bottom of Exploration at 27.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-4




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sororo. __B-5
SHEET: 10f 1
S \ N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START: 4/24/2018
ENGINEERING,INC. LOCATION: Fickett Road, Pownal, Maine DATE FINISH: 4/24/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 179" +/- TOTAL DEPTH (FT): _ 15.0 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted CME 850 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: 4in/41/2in CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/24/2018 Water introduced during drilling
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
@ | @ (F;ir}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth|  Remarks
No. |3 (ft) (in). or TestData | Classification
RQD ©
1 1D 0-2 24/18 | 1-2-3-4 0.5—\_Loose, grass / topsoil 7l
Loose_, gray clayey SILT with roots and
2D 2-4 24/24 | 4-6-9- 2.0\ organlcfs Ji
T 12 Qp=7 to 4 ksf Very stiff, gray-brown sandy clayey SILT
175 — = —
L . ]| 407 Very stiff to stiff, brown silty CLAY
3D 5-7 24/24 | 4-4-5-8
T qp=6.5 to 4 ksf
170 —+ 8.5 Medium, olive-brown silty CLAY
T 4D |\ 1012 | 24/24 |1-1-8-7
T qp=3 to 1 ksf
:: ] 12.0™ Probable silty gravelly SAND
165 — —
. 14.07" Agvanced by roller cone through probable
15 15.07\ bedrock /
Bottom of Exploration at 15.0 feet
Probable bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-5




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sornono: B8
SHEET: 10f1
S \ N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START: _ 4/20/2018
A RS IRN ISRl | LOCATION: _Fickett Road, Pownal, Maine DATE FINISH: __4/20/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 179" +/- TOTAL DEPTH (FT): _ 18.5 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted CME 850 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: 4in/41/2in CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/23/2018 Water introduced during drilling
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
1 1D 0-2 24/18 | 1-3-5-5 0.4\ Loose, grass / topsail 7
Stiff, gray-brown clayey SILT, some sand
2D 2-4 24/22 | 5-9-11-
T 13 qp=7 ksf
175 — — —T4.0 - - -
L 5 || Very stiff to stiff, brown silty CLAY
3D 5-7 24/24 | 3-4-5-7
4 0p=6 ksf
170 —+ 8.5 Medium, gray silty CLAY
T 4D £/ 10-12 | 24/24 | WOH
FOR | Gr=2to1ksf 11.0 Medium, olive brown silty CLAY, some sand
-+ — 12"-2-2 _
w=37.5%
T 13.07" Medium dense to dense, brown silty gravelly
165 — SAND
T"™ 50 )] 15-17 | 24112 | 6-12-
T 18-20
T — w=11.6 %
18.5 Refusal at 18.5 feet

Probable bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-6




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sorncNo: __B-7
SHEET: 10f1
S \ N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START: _ 4/20/2018
ENGINEERING,INC. LOCATION: Fickett Road, Pownal, Maine DATE FINISH: 4/20/2018
Drilling Information
LOCATION: _See Exploration Location Plan ELEVATION (FT): _ 179 +/- TOTAL DEPTH (FT): _ 314 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted CME 850 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic / Automatic HAMMER WEIGHT (Ibs): 140/ 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DROP (inch): 30/ 16
WATER LEVEL DEPTHS (ft): 4/20/2018 Ponded water at ground surface. Water introduced during drilling at 10'.
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
() | () | (o |Sample|g| Depth Pen/ | Count | Field/Lab | § Description & Depth|  Remarks
M1 No. B @y | Re or TestData | Classification
) | rap o
1 1D 0-2 24/18 | 2-3-6-9 0.5—\_Loose, grass / topsoil 7l
Loose, brown sandy clayey SILT with rootlets
2D 2-4 24/20 |6-8-12- 2.0 Very stiff to stiff, brown silty CLAY
T 12 Qp=8 to 7 ksf
175 —+ M
T ° 3D N 57 | 2422 |3-3-45
4 0p=6 ksf
170 —+ 8.5 Medium, gray silty CLAY
T 4D |\ 10-12 | 24/24 | WOH
T FOR p=0.5 ksf
T ] 18"-2 =40.3 %
165 —+
T " 1U 15-17 | 24/24 Au=1-2 ksf
T W, =55
—+ W,=24
1 v 17-17 | 0/0 W=416%
160 20 19.0 Medium, brown silty gravelly SAND
5D 20-21.8| 22 2-3-8-
T 50/4"
T 1R n 2227 | 60/55 59 2.7 Roller cone through probable bedrock from
+ Rock 21.8-22
155 — compressive
strenth: 15.7 1R - Light gray GRANITE; hard, non-foliated,
— 25 kSl fresh-slightly weathered, fractures at 10-30
-+ degrees and 45 degrees from horizontal.
T 2R [l27-31.3| 51/39 | 58 2R - slightly weathered, fractures at 0-10
T degrees and 30 degrees from horizontal.
150 —+
+— 30
+ - 31.4

Bottom of Exploration at 31.4 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-7




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sorncno: __B-8
SHEET: 10f1
S \ N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START:  4/23/2018
ENGINEERING,INC. LOCATION: Fickett Road, Pownal, Maine DATE FINISH: 4/23/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 181" +/- TOTAL DEPTH (FT): _ 34.5 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted CME 850 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/23/2018 Water introduced during drilling
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
@ | @ (F;ir}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth|  Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
180 - 1D 0-2 | 24/24 |1-2-3-6 0.5—\_Loose, grass / topsoil /1
Loose_, gray clayey SILT with roots and
2D 2-4 | 24118 |6-9-12- 2.07\ organics _ : /]
T 12 9p=9 to 8 ksf Hard to stiff, brown silty CLAY
4 5 —
3D 5-7 24/18 | 3-4-6-7
175 — Q=7 ksf
T 10 9.0 Medium, olive-gray silty CLAY
4D 10-12 | 24/24 | 1-1-2-3
170 —+ 4-=0.5 ksf
T ] w=35.8%
T 13.0 Medium, gray silty CLAY with frequent sand
T seams below 17"
™" 1U 1517 | 24124 =28 ksf
165 — 45=0.5 ksf
—+ W, =48
1 5D 17-19 | 24/20 | 1-6-8- We=22
10 w=42.2% 18.0""Medium dense, gray silty gravelly SAND
L % || G5=0.5 ksf
6D 20-22 | 24/10 | 7-6-4-8
160 —+
T 1 w=11.7 %
:__ 25 R M 245 | 5060 60 24.0 ZRZJ_IIZe‘{.g?ne through probable bedrock from
155 — 295
1 1R - Light gray GRANITE, abundant biotite
mica from 24.5-25.7"; hard, non-foliated,
T fresh-slightly weathered, fractures at 15-45
+ | degrees from horizontal.
+— 30 2R 29.5- | 60/60 92
345 2R - fresh-slightly weathered, fractures at
150 — 25-35 degrees from horizontal.
34.5

Bottom of Exploration at 34.5 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-8




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG BORINGNo.. _ B-9A
SHEET: 10f1
S \ N ’ COLE CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START:  4/23/2018

ENGINEERING,INC. LOCATION: Fickett Road, Pownal, Maine DATE FINISH:  4/23/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 184" +/- TOTAL DEPTH (FT): _ 3.1 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Solid Stem Auger
RIG TYPE: Track Mounted CME 850 AUGERID/OD: N/A/41/2in SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/23/2018 No free water observed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.

¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.

Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable

SAMPLE INFORMATION 2
Casing Blow > Sample H,0
E(I%L D((ef?)th (F;ir}j Sample|g| Depth PR‘ZT:/ CocL)mt Field / Lab %_ glesctifptiotr'\ & Depth|  Remarks
No. [&] (f) (in) or Test Data g assirication
RQD
1D 0-1.7 | 20/6 | 1-2-4- 0.5—\_Forest duff /l
T A 50/2" Medium dense, brown silty gravelly SAND
T with cobbles (Reworked)
3.1 Refusal at 3.1 feet

Auger refusal, probable bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 9A

measurements were made.




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sornoNo: _B-9B
SHEET: 10f1
S \ N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START: _ 4/25/2018
ENGINEERING,INC. LOCATION: Fickett Road, Pownal, Maine DATE FINISH:  4/25/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 184" +/- TOTAL DEPTH (FT): _ 10.0 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Cased Boring
RIG TYPE: Track Mounted CME 850 AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: 4in/41/2in CORE BARREL: NQ2
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/25/2018 No free water observed
GENERAL NOTES: _Moved 7' +/- northwest of B-9A
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;er}j Sample|8| Depth Pen/ | Count | Field /Lab 3 Description & Depth Remarks
M1 No. B @y | Re or TestData | Classification
) | rap o
0.5 Forest duff/brown SILT and SAND with
T _\ organics /-
T Brown silty gravelly SAND
180 — —
L s 3 4.0 Roller cone through probable bedrock 4-5'
1R 5-10 | 60/60 55
+ Rock Gray GRANITE (pegmatite zone from 5 to 8');
iR compressive hard, fresh-slightly weathered, fractures at
stren?(tgl: 13.3 0-5, 30-40 and 55 degrees from horizontal.
175 —
16 10.0

Bottom of Exploration at 10.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B gB

measurements were made.




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sornono: B0
SHEET: 10f1
S \ N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START: _ 4/25/2018
A RS IRN ISRl | LOCATION: _Fickett Road, Pownal, Maine DATE FINISH: __4/25/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT):  179.5' +/- TOTAL DEPTH (FT): _ 12.0 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Solid Stem Auger
RIG TYPE: Track Mounted CME 850 AUGERID/OD: N/A/41/2in SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/25/2018 Soils wet below 10'
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
B 1D 0-2 24/6 |1-3-3-2 Loose, gray-brown sandy SILT, some clay,
I some gravel (Reworked)
. 20 | 24 | 24116 |2-2-35
g =T ksf 307 Very stiff to stiff, gray-brown clayey SILT,
175 o | 4.0\ _some sand /]
- 3 a0 M 57 | 24/18 | 6-7-0- Hard to stiff, brown silty CLAY, some sand
I 15 =9 to 6 ksf
170 -1 10 || |
- 4D 10-12 | 24/22 |4-4-55 10.07Siff to medium, olive-gray silty CLAY, some
I gp=4 to 1 ksf sand
12.0

Bottom of Exploration at 12.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 10

measurements were made.




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sornono: _ BAT
SHEET: 10f1
S \ N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START: _ 4/25/2018
ENGINEERING,INC. LOCATION: Fickett Road, Pownal, Maine DATE FINISH:  4/25/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT):  178.5' +/- TOTAL DEPTH (FT): _ 12.0 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Solid Stem Auger
RIG TYPE: Track Mounted CME 850 AUGERID/OD: N/A/41/2in SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/25/2018 Soils saturated at 10'
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow o mp H,0
@ | @ (F;ir}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth|  Remarks
No. |3 (ft) (in). or TestData | Classification
RQD ©
1 1D 0-2 24/18 | 1-1-2-4 0.5—\_Loose, grass / topsoil 7l
4 L(_Jose, gray-brown clayey SILT, some SAND
I 20 M 24 | 2424 |5-9-12- 2.07\ with roots /]
175 I 14 qp=8 ksf Hard to stiff, brown silty CLAY
1 5 ||
E 3D 5-7 24/24 | 3-4-5-6
4 p=6 to 5 ksf
170 -1
1T 1 || 9.0 Medium, gray silty CLAY
E 4D 10-12 | 24/24 |1-1-2-1
I 0p=0.5 ksf

12.0 Bottom of Exploration at 12.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 1 1

measurements were made.




BORING / WELL 17-1016.GPJ SWCE TEMPLATE.GDT 6/8/18

BORING LOG sornoo: B2
SHEET: 10f1
S s N ’ ‘ I E CLIENT: CMP PROJECT NO. 17-1016
PROJECT: Proposed Substation DATE START:  4/23/2018
ENGINEERING,INC. LOCATION: Fickett Road, Pownal, Maine DATE FINISH:  4/23/2018
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT):  180.5' +/- TOTAL DEPTH (FT): _ 12.0 LOGGED BY: Patrick Otto
DRILLING CO.: _S. W. Cole Explorations, LLC DRILLER: Jeff Lee DRILLING METHOD: Solid Stem Auger
RIG TYPE: Track Mounted CME 850 AUGERID/OD: N/A/41/2in SAMPLER: Standard Split-Spoon
HAMMER TYPE: Automatic / Automatic HAMMER WEIGHT (lbs): 140/ 140 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER EFFICIENCY FACTOR: 0.81 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): 4/23/2018 No free water observed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer S, = Field Vane Shear Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation q, = Unconfined Compressive Strength, kips/sq.ft.
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i - Sample
Elev. | Depth |C2sing Blow © M H,0
(ft) (ft) (F;ir}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
180 4 1D 0-2 24/24 11-1-3-6 0.5—\_Loose, grass / topsoil 7l
4 Loose_, gray-brown clayey SILT with roots and
i 2D 24 | 24/20 | 7-9-13- 207\ organics : /]
T 13 9p=9 to 8 ksf Hard to very stiff, brown silty CLAY
1 5 ||
175 — 3D 5-7 24/24 | 2-4-5-5
I Qqp=06 to 4 ksf
T 8.5 Medium to soft, gray silty CLAY
170 ~ 10 4D N/ 10-12 | 24/24 |1-1-1-1
I 0p=0.5 ksf
| w=35% 12.0 Bottom of Exploration at 12.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B 12

measurements were made.
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ENGINEERING,INC. e Geotechnical Engineering ® Field & Lab Testing e Scientific & Environmental Consulting

KEY TO NOTES & SYMBOLS
Test Boring and Test Pit Explorations

All stratification lines represent the approximate boundary between soil types and the transition
may be gradual.

Key to Symbols Used:

w - water content, percent (dry weight basis)
Ju - unconfined compressive strength, kips/sg. ft. - laboratory test
Sy - field vane shear strength, kips/sqg. ft.
Ly - lab vane shear strength, kips/sq. ft.
Jp - unconfined compressive strength, kips/sg. ft. — pocket penetrometer test
@) - organic content, percent (dry weight basis)
W - liquid limit - Atterberg test
Wp - plastic limit - Atterberg test
WOH - advance by weight of hammer
WOM - advance by weight of man
WOR - advance by weight of rods
HYD - advance by force of hydraulic piston on drill
RQD - Rock Quality Designator - an index of the quality of a rock mass.
VA - total soil weight
YB - buoyant soil weight
Description of Proportions: Description of Stratified Soils
Parting: 0 to 1/16” thickness
Trace: 0 to 5% Seam: 1/16” to 1/2” thickness
Some: 510 12% Layer: %" to 12” thickness
“¥” 12 to 35% Varved: Alternating seams or layers
And 35+% Occasional:  one or less per foot of thickness
With Undifferentiated Frequent: more than one per foot of thickness

REFUSAL: Test Boring Explorations - Refusal depth indicates that depth at which, in the drill
foreman's opinion, sufficient resistance to the advance of the casing, auger, probe rod or sampler
was encountered to render further advance impossible or impracticable by the procedures and
equipment being used.

REFUSAL: Test Pit Explorations - Refusal depth indicates that depth at which sufficient
resistance to the advance of the backhoe bucket was encountered to render further advance
impossible or impracticable by the procedures and equipment being used.

Although refusal may indicate the encountering of the bedrock surface, it may indicate the striking
of large cobbles, boulders, very dense or cemented soil, or other buried natural or man-made
objects or it may indicate the encountering of a harder zone after penetrating a considerable
depth through a weathered or disintegrated zone of the bedrock.
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APPENDIX D

Laboratory Test Results



D

W OLE Report of Gradation

ASTM C-117 & C-136

(

AS

ENGINEERING,INC.

Project Name  POWNAL ME - FICKETT ROAD CMP SUBSTATION EXPANSION - Project Number 17-1016
GEOTECHNICAL ENGINEERING SERVICES Lab ID 23707G
Client CENTRAL MAINE POWER COMPANY

Date Received 5/4/2018

Date Completed 5/7/2018
Material Source B-6 5D 15-17

Tested By PAUL SHAFFER
STANDARD SIEVE SIZE =~ AMOUNT PASSING (%)
DESIGNATION (mm/um)
150 mm 6" 100
125 mm 5" 100
100 mm 4" 100
75 mm 3" 100
50 mm 2" 100
38.1 mm 1-1/2" 100
25.0 mm 1 100
19.0 mm 3/4" 100
12.5 mm 1/2" 97
6.3 mm 1/4" 92
4.75 mm No. 4 89 11.4% Gravel
2.00 mm No. 10 79
850 um No. 20 67
425 um No. 40 55 71.9% Sand
250 um No. 60 41
150 um No. 100 28
75 um No. 200 16.7 16.7% Fines
3" 2" 1" 12" 1/4" #10 #20 #40 #100 #200
100% - .
L I
90% CSn
80% ®
70%
o
Z
»n 60%
< %
& 50% -
Z
) ™
O 40% X
=
< AN
30% o
MN
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010

SIEVE SIZE - mm

Comments: w=11.6% Sheet
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W OLE Report of Gradation

ASTM C-117 & C-136
ENGINEERING,INC.

(

AS

Project Name  POWNAL ME - FICKETT ROAD CMP SUBSTATION EXPANSION - Project Number 17-1016
GEOTECHNICAL ENGINEERING SERVICES Lab ID 23710G
Client CENTRAL MAINE POWER COMPANY

Date Received 5/4/2018

Date Completed 5/7/2018
Material Source B-8 6D 20-22

Tested By PAUL SHAFFER
STANDARD SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/pum)
150 mm 6" 100
125 mm 5" 100
100 mm 4" 100
75 mm 3" 100
50 mm 2" 100
38.1 mm 1-1/2" 100
25.0 mm 1" 100
19.0 mm 3/4" 100
12.5 mm 1/2" 82
6.3 mm 1/4" 77
4.75 mm No. 4 74 26% Gravel
2.00 mm No. 10 66
850 um No. 20 56
425 um No. 40 46 56.2% Sand
250 um No. 60 38
150 um No. 100 29
75 um No. 200 17.9 17.9% Fines
3" 2" 1" 172" 1/4" #10 #20 #40 #100 #200
100% <+
\\
90% an
\\
P
80% —
~od
70%
O
Z
0 60%
2
& 50%
Z
35
O 40% vy
= &
<
30% \g\
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010

SIEVE SIZE - mm

Comments: w=11.7% Sheet
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Consolidation Test

M NGINEERING,INC. ASTM D-4767
Project Name: Fickett Road, Pownal - CMP Substation Project Number: 17-1016
Client: CMP Lab ID: 21478B
Date: 5/1/2018
Boring: B-7
Sample: 1U
Depth: 15-17
Pc= 3.5KSF
Cec= 0.74
Cr= 0.03
w= 41.6%
W|_ = 55
Wp = 24
1.35
1.30
T~
N 1.25
o
N
[\
N\
\
ba)
X
— — 111 N— —1 — ——t—T1t11 1.20
\
\
\ o
\ =
\ 115 g
S
13 S
\
\ 1.10
\
\
\
- Y 1.05
e @ ‘\
\
— \ 1.00
0.95
0.10 1.00 10.00 100.00
Pressure (ksf)
Comments: EMW
Reviewed By

O
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WCOLE

Consolidation Test

MENGIN ERING,INC. ASTM D-4767
Project Name: Fickett Road, Pownal - CMP Substation Project Number: 17-1016
Client: CMP Lab ID: 21479B
Date: 5/1/2018
Boring: B-8
Sample: 1U
Depth: 15-17
Pc= b.5KSF
Cc= 043
Cr= 0.3
w= 42.2%
W, = 48
Wp = 22
1.20
-
o
N~
— 1.15
\_4\
A3\
\\
N\ 1.10
b
X
\ =)
] 3
\ 1.05 g
L S
g I\ o
S~ \ >
I N
\
1.00
\
\
N \
I N \
~Oq \
\\ \
— \
= 0.95
0.90
0.10 1.00 10.00 100.00
Pressure (ksf)
Comments: EMW
Reviewed By

O



Lab. ID. 2001 [non-air)
Lab. ID. 11121 [aironly)

ANALYTICAL SERVICES

June 5, 2018

Mr. Paul Kohler

S. W. Cole Engineering, Inc.
286 Portland Road
Gray,ME 04039

RE: Katahdin Lab Number: SL4518

Project ID: Pownal / 17-1016
Project Manager: Mr. Galen Nickerson
Sample Receipt Date(s): May 23, 2018

Dear Mr. Kohler:

Please find enclosed the following information:

* Report of Analysis (Analytical and/or Field)
* Quality Control Data Summary
* Chain of Custody (COC)
* Login Report
A copy of the Chain of Custody is included in the paginated report. If requested, the original COC is attached as

an addendum to this report.

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate to
contact the project manager listed above. The results contained in this report relate only to the submitted
samples. This cover letter is an integral part of the ROA.

We certify that the test results provided in this report meet all the requirements of the NELAC standards unless
otherwise noted in an attached technical narrative or in the Report of Analysis.

We appreciate your continued use of our laboratory and look forward to working with you in the future. The
following signature indicates technical review and acceptance of the data.

Please go to http://www.katahdinlab.com/cert for copies of Katahdin Analytical Services Inc. current certificates
and analyte lists.

Sincerely,
KATAHDIN ANALYTICAL SERVICES

al AN T AN 06/05/2018

Leslie Dimond - Quality Assurance Officer Date

P.O. Box 540, Scarborough, ME 04070  Tel: (207) 874-2400 < Fax: (207) 775-4029 ¢ 600 Technology Way, Scarborough, ME 04074
www.katahdinlab.com Katahdin Analytical Services 0000001



KATAHDIN ANALYTICAL SERVICES — INORGANIC DATA QUALIFIERS

The sampled date indicated on the attached Report(s) of Analysis (ROA) is the date for which a grab sample was collected or the date
for which a composite sample was completed. Beginning and start times for composite samples can be found on the Chain-of-
Custody.

U Indicates the compound was analyzed for but not detected above the specified level. This level may be the Practical
Quantitation Level (PQL) (also called Limit of Quantitation (LOQ)), the Limit of Detection (LOD) or Method Detection Limit
(MDL) as required by the client.

Note: All results reported as “U” MDL have a 50% rate for false negatives compared to those results reported as “U” PQL “U”
LOQ or “U” LOD, where the rate of false negatives is <1%.

E Estimated value. This flag identifies compounds whose concentrations exceed the upper level of the calibration range of the
instrument for that specific analysis.

J Estimated value. The analyte was detected in the sample at a concentration less than the laboratory Practical Quantitation
Level (PQL) (also called Limit of Quantitation (LOQ)), but above the Method Detection Limit (MDL).

-7 The laboratory’s Practical Quantitation Level (PQL) or LOQ could not be achieved for this parameter due to sample
composition, matrix effects, sample volume, or quantity used for analysis.

A-4 Please refer to cover letter or narrative for further information.
H_ Please note that the regulatory holding time for is “analyze immediately”. Ideally, this analysis must be performed in
the field at the time of sample collection. for this sample was not performed at the time of sample collection. The

analysis was performed as soon as possible after receipt by the laboratory.

H1 - pH H2 - DO H3 - sulfite H4 - residual chlorine

T1 The client did not provide the full volume of at least one liter for analysis of TSS. Therefore, the PQL of 2.5 mg/L could not be
achieved.

T2 The client provided the required volume of at least one liter for analysis of TSS, but the laboratory could not filter the full one

liter volume due to the sample matrix. Therefore, the PQL of 2.5 mg/L could not be achieved.

M1 The matrix spike and/or matrix spike duplicate recovery performed on this sample was outside of the laboratory acceptance
criteria. Sample matrix is suspected. The laboratory criteria was met for the Laboratory Control Sample (LCS) analyzed
concurrently with this sample.

M2 The matrix spike and/or matrix spike duplicate recovery was outside of the laboratory acceptance criteria. The native sample
concentration is greater than four times the spike added concentration so the spike added could not be distinguished from the
native sample concentration.

R1 The relative percent difference (RPD) between the duplicate analyses performed on this sample was outside of the laboratory
acceptance criteria (when both values are greater than ten times the PQL).

MCL Maximum Contaminant Level NL No limit
NFL No Free Liquid Present FLP Free Liquid Present
NOD No Odor Detected TON Threshold Odor Number

D-1 As required by Method 5210B, APHA Standard Methods for the Examination of Water and Wastewater (21 edition), the BOD
value reported for this sample is ‘qualified’ because the check standard run concurrently with the sample analysis did not meet
the criteria specified in the method (198 +/- 30.5 mg/L). These results may not be reportable for compliance purposes.

D-2 The measured final dissolved oxygen concentrations of all dilutions were less than the method-specified limit of 1 mg/L. The
reported BOD result was calculated assuming a final oxygen concentration equal to 1 mg/L. The reported value should be
considered a minimum value.

D-3 The dilution water used to prepare this sample did not meet the method and/or regulatory criteria of less than 0.2 or 0.4 mg/L

dissolved oxygen (DO) uptake over the five day period of incubation. These results may not be reportable for compliance
purposes.

DM-003 — Revision 7 — 12/22/2015
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Katahdin Analytical Services, LLC.

Sample Receipt Condition Report

Client: 34/ 0.

KAS PM:

Sampled By: { ?M ~

Project:

KIMS Eniry By:

Delivered By: ({ x\Z'_.ﬂ‘—Ea

KAS Work Ordertt: S L [~ 4KIB

KIMS Review By:

\,\ Received By: !gf

SDG #:

Cooter:

L of

Date/Time Rec.: § &3 /{% o

£

Receipt Criteria

~<

N NA

Comments and/or Resolution

1. Custody seals present / intaci?

A

2. Chain of Custody present in cooler?

3. Chéin of Custody signed by client?

4. Chain of Custody matches s.amples?

5. Temperature Blanks present? If not, take
temperature of any sample w/ IR gun.

Temp (°C): Z -7$£/

Samples received at <6 °C w/o freezing?

Note: Not required for metals {except Hg soii} analysis.

Ice packs or ice present?

If yes, was there sufficient ice to meet
temperature requirements?

SUSUSIS NI S

The lack of ice or ice packs (i.e. no attempt to
begin cooling process) or insufficient ice may

{ not meet certain regulatory requirements and

may invalidate certain data.

If temp. out, has the cooling process begun
{i.e. ice or packs present) and sample
collection times <6hrs., but samples are not
vet cool?

N

Note: No cooling process required for metais
(except Hg soil} analysis.

8. Volatiles:
Aqueous: No bubble larger than a pea?
SoillSediment:
Received in airtight container?
Received in methanol?
Methanol covering soil?
D.1. Water - Received within 48 hour HT?

AAAYA

Air: Refer to KAS COC for canister/flow
controlier requirements.

v il air included

7. Trip Blank present in cooler?

N

8. Proper sample containers and volume?

9. Samples within hold time upon receipt?

10. Aqueous sampies properly preserved?
Metals, COD, NH3, TKN, O/G, phenol,
TPO4, N+N, TOC, DRO, TPH - pH <2
Sulfide - >9

Cyanide ~ pH >12

7

e

* Log-In Notes to Exceptions: document any probi

am's with samples or discrepancies or pH adjustments.

QA-048 -~ Revision 6 — 07/20/2015
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s vurs G CHAIN of CUSTODY

Tel: (207) 874-2400 PLEASE BEAR DOWN AND f /
Fax: (207) 7754029 fhoretee yJ £, PRINT LEGIBLY IN PEN Page of £
Client - ‘ Contact Phone_# - . Fax #
S Coif e i, LAVL Hodige  (27) 6572860 ()
, / . . .
Address k1A Lokl K8, City G W  State M [ Zip Code 5‘43 3?
Purchase Order # Proj. Name / No. ﬁ)i«fﬁfé&, / J 7 - f o/ E@ Katahdin Quote #
Bilt {if different than above) Address
Sampler (Print / Sign) Copies To:

LAB USE ONLY | WORKORDER# S/ Y-G 7%

KATAHMDIN PROJECT NUMBER 1 ) Filt. ] o Fie, _ - ' ™
OyONOYONDOYONOYOINDOYONODYONDYINOYINOYONDTYI
REMARKS: -
3~
NS
SHIPPING INFO: ) FED EX auPs {7 CLIENT .'.j
&_\a
AIRBILL NO: wh
TEMP°C [ TEMP BLANK CJINTACT 1 NOT INTACT + 3
* Sample Description Datso’;;;me Matrix ggirgf o g
&S"alg & : » 5 X b
A% [e8% e | ||, e
o ol b ¥
B Bj 1D / ’ f <
COMMENTS

bk £ WA st e

el e _._' e
Rejipquished B:ﬁiture jte / Time Regeived By: _(Signaiure} Date / Time Received By: (Signature)
75 ey % ﬁ;z}f‘é 04

Relinquished By: (Signature) Date / Time Received By: (Signature) Relinguished By: (Signature)} Date / Time Received By: (Signature)

THE TERMS AND CONDITIONS ON THE REVERSE SIDE HEREQF SHALL GOVERN

SERVICES, EXCEPT WHR & SENRDRRNTFACTHAS SRARESEISLENSTB page 0000009 of 0000010



AN '\ Katahdin

ANALYTICAL SERVICES

Login Number: SL4518

Katahdin Analytical Services

Login Chain of Custody Report (ino1)

May. 23, 2018
04:25 PM

Quote/lncoming:

Page: 1 of 1

Account: SWCOLEDD1 NoWeb Loain Inf ti
S. W. Cole Engineering, Inc. ogin Information:
ANALYSIS INSTRUCTIONS
Project: CHECK NO. :
CLIENT PO4# © 171016
Primary Report Address: CLIENT PROJECT MANAGE
Paul Kohler CONTRACT :
S. W. Cole Engineering, Inc. COOLER TEMPERATURE @ 2.7
286 Portland Road DELIVERY SERVICES * Client
EDD FORMAT 1 KAS064Q0C-XLS
Gray,ME 04039 LOGIN INITIALS 1 JCB
PM . GN
Pribi SR RSN s
PROJECT NAME ¢ Pownat / 17-1016
Accounts Payal?le . Qe LEVEL C e
S. W. Cole Engineering, Inc. REPORT INSTRUCTIONS  © Please send final report and EDD to Paul
37 Liberty Drive (pkohler@swcole.com)
sSDGID
Bangor,ME 04401 SDG STATUS
Report CC Addresses: VERBAL TAT
Invoice CC Addresses:
Laboratory  Client Collect Receive Verbal Due
Sample ID  Sample Number Date/Time Date PR Date Date Mailed
S14518-1 B85, 1D 23-MAY-18 08:30  23-MAY-18 04-JUN-18
Matrix Product Hold Date (shartest} Bottle Type Bottie Count Comments
Sotid S E325.2-CHLORIDE 20-JUN-18 100g Glass
Solig § E375.4-SULFATE 20-JUN-18 100g Glass
Solig S SWS045C-PH SOIL 20-JUN-18 100g Glass
Solid S TS-ME 30-MAY-18
SL4518-2 B8, 1D - 23-MAY-1808:30  23-MAY-18 04-JUN-18
Mairix Product Hold Date (shortest) Bottie Type Bottle Count Comments
Solid § E225.2-CHLORIDE 20-JUN-18 00g Glass
Solid 5 E375.4-SULFATE 20-JUN-18 100g Glass
Solid S SW9045C-PH SOIL 20-JUN-18 100g Glass
Solid 5 TSME 22-JUN-18 100g Giass

Total Samples: 2

Total Analyses: 8

Katahdin Analytical Services SL4518 page 0000010 of 0000010




NECEC Section 404 Permit Compilation of Materials

Exhibit G-3: West Forks and Moxie Gore Termination Stations Class B
High Intensity Soils Surveys and Geotechnical Report

Central Maine Power Company Burns & McDonnell



Class B High Intensity Soil Survey
For
Central Maine Power Company Proposed Electrical Substation
West Forks Plantation, ME
Soil Survey completed by Robert Vile Soil Consulting Inc
October 16, 2018



Robert Vile
Licensed Site Evaluator
Certified Soil Scientist

P.O. Box 114, Cates Rd. Telephone:
Dixmont, ME 04932 (207)234-2451

Date: October 16, 2018

To: Sackett & Brake Survey, Inc.
P.O. Box 207
Skowhegan, Me. 04976

Re: Soil Suitability for a proposed CMP Electrical Substation in West Forks Plt., Me.

Findings: On October 12 and 13, 2018 I conducted a Class B High Intensity Soil Survey
on the above captioned +- 5 acre parcel. Three different soil series were identified on the
parcel. Tunbridge , Lyman and Brayton. The Tunbridge and Lyman soils have bedrock as
the limiting factor. The Brayton soils occupy a small forested wetland area in the
proposed site. If this area will be filled or disturbed then proper permitting will be
required. Because of the natural sloping topography of the site it will be a cut and fill site.
The shallow to ledge areas will require blasting but will produce some excellent material
to fill the lower areas. The site has potential for the proposed substation.

Sincerely,
s 0
Robert G. Vile jr.

C.S.S. #201
L.S.E. S204



Robert Vile
Licensed Site Evaluator
Certified Soil Scientist

P.O. Box 114, Cates Rd. Telephone:
Dixmont, ME 04932 (207)234-2451

Date: October 16, 2018

To: Sackett & Brake Survey, Inc.
P.O. Box 207
Skowhegan , Me. 04976

Re: Class B High Intensity Soil Survey of a +- 5 Acre parcel of land located in West
Forks Plantation, Me..for a Central Maine Power proposed electrical substation.

Findings: On October 12 and October 13,2018 I investigated the above captioned parcel.
The purpose of the investigation was to conduct a Class B High Intensity Soil Survey of
the site. The boundaries of the survey were marked by Land surveyors. Soils were
described by means of hand shoveled test pits and many soil auger borings do to difficult
access for an excavator. The soil test pit locations as well as a two foot contour map at a
scale of 17 = 50" were provided by Sackett & Brake Survey, Inc. This soil survey was
conducted for the use in planning a Central Maine Power Company proposed electrical
substation. This Class B High Intensity Soil Survey was mapped following these
minimum standards described in Guidelines For Maine Certified Soil Scientists For Soil
Identification And Mapping:

Class B ( High Intensity )

1. Map units will not contain dissimilar limiting individual inclusions larger than
one acre. Dissimilar limiting inclusions may total more than one acre per map unit
delineation, in the aggregate, if not continuous.

2. Scale of 17=200" or larger.

3. Ground control-test pits for which detailed data is recorded are located by means
of compass by chaining, pacing, or taping from known survey points; or other
methods of equal or greater accuracy.

4. Base map with 5-foot contour lines.

This parcel is bedrock controlled. Three different Soil Series were identified on the
parcel. Tunbridge , Lyman and Brayton soil series.

The Tunbridge soils are classified Coarse-loamy, isotic, frigid Typic Haplorthods by Soil
Taxonomy. These soils are moderately deep, well drained soils formed in supraglacial till
on the forested upland portions of the parcel. Tunbridge soils have bedrock between 207
and 40” on this site. They exist on slopes ranging from 3 to 40% on this site. No
restrictive layers or seasonal water table was observed in these soils. A typical pedon for
this series is described at Test Pit #1. Please see attached test pit logs. Tunbridge soils are



a Class C Hydrologic Soil Group. Surface run-off is medium and permeability is
moderately high or high throughout the profile. There is no hazard of flooding on these
soils. Inclusions within the Tunbridge mapping unit include the Lyman series and the
Peru soil series. The limiting factor of the Tunbridge soils for this project will be the
depth to ledge. Blasting may be required.

The Lyman soils are classified Loamy, isotic, frigid Lithic Haplorthods by Soil
Taxonomy. These soils are somewhat excessively drained , shallow to bedrock and
formed in loamy supraglacial till. They occur on the forested uplands on this parcel.
These soils have bedrock between 6 to 19” on this parcel with several bedrock outcrops.
There is no seasonal watertable or restrictive layer associated with these soils. A typical
pedon for this series is described at soil test boring # 5. Please see attached test pit logs.
Lyman soils are a Class C/D Hydrologic Soil Group. Surface run-off is very high to high
within these map units. Permeability is moderately high to high in the Lyman soils. There
is no hazard of flooding within these map units. Inclusions within the Lyman map unit
include the Tunbridge series where bedrock is found 20” or deeper below the mineral
surface. The limiting factor with the Lyman series for this project is ledge. Blasting may
be required.

The Brayton soils are classified Loamy,mixed,active,nonacid,frigid,shallow Aeric
Endoaquepts by Soil Taxonomy. These soils are deep, poorly drained glacial till found in
a lowland depression on this parcel. Brayton soils are hydric soils and occur within the
wetland area on this site. The Brayton soils have thick organic horizons and are very
bouldery on this parcel. Seasonal water tables are at the mineral surface and ponding is
possible within the wetland area. Brayton soils occur on 0-3% slopes at this site. A
typical pedon for this series is described at Test Pit # 4. Please see attached test pit logs.
Brayton soils are a Class C Hydrologic Soil Group. Surface run-off is slow to none on
this site. Inclusions within the Brayton map unit may be the very poorly drained
Peachem Soil Series. The limiting factor of the Brayton soils for this project is the high
seasonal water table and they are found in the forested wetland.

The accompanying soil profile descriptions, soil survey map and this soil narrative report
dated October 16, 2018 were done in accordance with the standards adopted by the
Maine Association of Professional Soil Scientists and presented in the “ Guidelines for
Maine Certified Soil Scientists for Soil Identification and Mapping” latest revision and
prepared by Robert G. Vile jr. “ Certified Soil Scientist # 201.

If you have any questions regarding the investigation please feel free to contact me at the
above number.

Sincerely,
fotest oty il -
Robert G. Vile jr.

C.S.S.#201
L.S.E. 8204
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6/5/2017 Official Series Description - TUNBRIDGE Series

LOCATION TUNBRIDGE VI+MAMENHNY

Established Series
Rev. RLM-SHG-RFL
01/2016

TUNBRIDGE SERIES

The Tunbridge series consists of moderately deep, well drained soils on glaciated uplands. They formed in loaray

supraglacial till Saturated hydraulic conductivity is moderately high or high throughout the mineral soil. Slope
ranges from 0 to 80 percent. Mean annual precipitation is about 1180 mm, and mean annual temperature is
about 6 degrees C.

TAXONOMIC CILASS: Coarse-loamy, isotic, frigid Typic Haplorthods

TYPICAL PEDON: Tunbridge fine sandy loam, on a west-facing, 58 percent slope under mixed northern
hardwoods. (Colors are for moist soil.)

Oe--0 to 8 cm; black (7.5YR 2.5/1) moderately decomposed plant material; many very fine and fine roots; clear
wavy boundary.

Oa--8 to 13 cm; black (10YR 2/1) highly decomposed plant material; many very fine and fine and common
medium roots; abrupt wavy boundary. (Combined thickness of the O horizons is 0 to 15 cm.)

E--13 to 20 cm; dark gray (10YR 4/1) fine sandy loam; weak fine subangular blocky structure; fiiable; common
fine and medium roots; 5 percent gravel and 5 percent cobbles; very strongly acid (pH 4.8); abrupt wavy
boundary. (0 to 20 cm thick)

Bhs--20 to 28 cm; dark reddish brown (5YR 2.5/2) fine sandy loam; weak fine subangular blocky structure;
friable; common fine and medium roots; 10 percent gravel and 2 percent cobbles; very strongly acid (pH 4.8);
gradual wavy boundlary.

Bs--28 to 66 cm;, dark reddish brown (5YR 3/3) and reddish brown (5YR 4/4) fine sandy loam; weak fine
subangular blocky structure; friable; common fine, many medium, and common coarse roots; 10 percent gravel

and 3 percent cobbles; strongly acid (pH 5.2); abrupt smooth boundary. (Combined thickness of the Bhs and Bs
horizons is 10 to 60 cm.)

BC--66 to 71 cm; dark yellowish brown (10YR 3/4) fine sandy loam; weak fine subangular blocky structure;
friable; few medium roots; 5 percent gravel; strongly acid (pH 5.4); abrupt wavy boundary. (0 to 40 cm thick)

R--71 cm; granite bedrock.

https://scilseries.sc.egovusda.gowOSD_Docs/T/TUNBRIDGE.himi 1/4
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ﬁ'om strongly acid to slightly acid in the substratum. Rock fragments range from 5 to 35 percent throughout the

mineral soil. They are mostly gravel, channers, and cobbles, but the range inchudes stones. The weighted average
of clay in the particle-size control section is 1 to 10 percent. The silt content in the solum ard substratum is
typically less than 50 percent. Stony and bouldery phases of the Tunbridge series are recognized.

The O horizons, where present, consist of slightly, intermediately, and/or highly decomposed plant material
Some pedons have an A or Ap horizon that is neutral or has hue of SYR to 10YR, value of2 to 5, and chroma

of 0 to 4. It is typically loam, very fine sandy loam, fine sandy loam, or sandy loam in the fine-earth fraction, but
the range includes silt loam. It is up to 15 c¢m thick.

The E horizon has hue of 5YR to 10YR, value 0f 4 to 6, and chroma of 1 or 2. It is typically loam, very fine
sandy loam, fine sandy loam, sandy loam, loamy fine sand, or loamy sand in the fine-earth fraction, but the range
includes silt loam.

Some pedons have a BE horizon that has hue of 5YR to 10YR, value of 4 to 6, and chroma of 2 to 4. Textures
are similar to the E horizon.

The Bhs horizon has hue of 5YR to 10YR, with value and chroma of 3 or less.
The Bs horizon has hue of 5YR to 2.5Y, value of 3 or more and chroma of 4 or more.

The BC horizon has hue of 7.5YR to 2.5Y, value of 3 to 5, and chroma of 3 to 8.

The B horizons are typically loam, very fine sandy loam, fine sandy loam, or sandy loam in the fine-earth fraction,
but the range includes silt loam. Some BC horizons have a texture of loamy sand.

Some pedons have a C horizon that has hue of 10YR to 5Y, value of 3 to 6, and chroma of 2 to 6. It is typically
loam, very fine sandy loam, fine sandy loam, or sandy loam in the fine-earth fraction, but the range includes silt
loam and loamy sand. It is up to 45 cm thick.

Bedrock is slightly weathered schist, gneiss, phyllite, granite, or meta-anorthosite.

COMPETING SERIES: These are the Bangor, Berksiure, Dekapen, Finousvile, Urovelon, Hougiiionviie,
Penquis, Potsdam, Revel, and Welcome series. Bangor, Berkshire, Dekapen, Groveton, Houghtonville,
Potsdam, and Welcome soils have a depth to bedrock greater than 100 cm below the mineral soil surface.
Elliottsville soils have a weighted average of more than 10 percent clay in the particle-size control section. Revel
soils have a paralithic contact between 50 and 100 cm and average 35 to 65 percent weathered gravel in the

hitps://soilseries.sc.egov.usda.g oWOSD_Docs/T/TUNBRIDGE.html
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852017 T . Official Series Description - TUNBRIDGE Series

particle-size control section. Penquis soils contain pararock fragments of calcareous metasilistone and
metasandstone, or metalimestone throughout the soil

GEOGRAPHIC SETTING: Tunbridge soils are on nearly level to very steep glaciated uplands. They are on
the tops and sides of hills and mountains. Slope ranges from 0 to 80 percent. The soils formed in loamy
supraglacial till of Wisconsin age derived mainly from micaceous schist, gneiss, phyllite, granite, and meta-
anorthosite. The mean anmual precipitation is 790 to 2420 mm, and the mean annual temperature is -3 to 7

degrees C. The frost-free period is from 60 to 160 days. Elevation ranges from about 2 to 800 meters above
mean sea level

GEOGRAPHICAILLY ASSOCIATED SOILS: These are the - s e v oy, £ yiMe

Rawsonvilie, Mariow, Pery, and Sunapee soils. The very deep to bedrock Becket, Berkshn'e Colonel Marlowv,
Peru, and Sunapee soils are typically on footslopes and backslopes in lower positions than nearby Tunbridge
soils. Additionally, Becket, Colonel, Marlow, and Peru soils formed in loamy lodgment till. Rawsonville soils are
in positions similar to Tunbridge soils and have 6 percent or more organic carbon in a layer 10 cm or more thick
within the spodic horizon. Tunbridge soils are often closely intermingled with shallow Lyman soils in places where
local relief is controlled by the underlying bedrock.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Well drained. Saturated hydraulic
conductivity is moderately high or high throughout the mineral soil

USE AND VEGETATION: Most areas are wooded. The common trees are American beech, white ash,
yellow birch, paper birch, northern red oak, sugar maple, eastern white pine, eastern hemlock, red spruce, white
spruce, and balsam fir. Some areas have been cleared and are primarily used for hay and pasture. A few cleared
areas are used for cultivated crops.

DISTRIBUTION AND EXTENT: Vermont, Maine, Massachusetts, New Hampshire, and New York.
MLRASs 143, 144A, and 144B. The series is extensive.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.
SERIES ESTABLISHED: Orange County, Vermont, 1975.
REMARKS: 1. Tunbridge is the official State Soil of Vermont.

2. Albic horizons may be difficult to locate because tree throws and other disturbances have destroyed them n

many areas of Tunbridge soils. Albic horizons are often thin, may be discontinuous, and located within 10 cm of
the soil surface.

3. The use of the Tunbridge series in MLRA 144A is in question. Tunbridge has a frigid temperature regime
which is not typical in 144A.

4. The diagpostic horizons and features recognized in this pedon are:

a. Ochric epipedon - the zone from 0 to 20 cm (Oe, Oa, E horizons).

b. Albic horizon - the zone from 13 to 20 cm (E horizon).
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852017 Official Series Description - TUNBRIDGE Series
c. Spodic horizon - the zone from 20 to 66 cm (Bhs, Bs horizons).

ADDITIONAL DATA: Laboratory characterization data for Tunbridge and similar soils is available through
the National Cooperative Soil Survey Soil Characterization Database: http/ncsslabdatamart.sc.egov.usda.gov/

National Cooperative Soil Survey
U.S.A.
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LOCATION LYMAN MA+MENHNY VT

Established Series
Rev. WHT-CAW-RFL-GWS
02/2016

LYMAN SERIES

The Lyman series consists of shallow, somewhat excessively drained soils on glaciated uplands. They formed in
loamy supraglacial till. Estimated saturated hydraulic conductivity is moderately high or high throughout the
mineral soil. Slope ranges from 0 to 80 percent. Mean annual precipitation is about 1175 mm, and mean anmaal
temperature is about 5 degrees C.

TAXONOMIC CLASS: Loamy, isotic, frigid Lithic Haplorthods

TYPICAL PEDON: Lyman loam, on a northwest facing, 55 percent slope in a very rocky forested area.
(Colors are for moist soil.)

Oe --0 to 3 cm; moderately decomposed plant material. (O horizon thickness is 0 to 15 cm.)

A--3 to 8 cm; black (N 2/0) loam; weak fine granular structure; very friable; many fine and medium roots;
extremely acid; abrupt wavy boundary. (0 to 10 cm thick)

E--8 to 13 cm; reddish gray (SYR 5/2) fine sandy loam; weak fine granular structure; very friable; many fine and
medium roots; 10 percent gravel; extremely acid; abrupt broken boundary. (0 to 25 cm thick)

Bhs--13 to 18 cm; very dusky red (2.5YR 2.5/2) loam; weak fine granular structure; friable; many fine and
medimum roots; 10 percent fine gravel; extremely acid; abrupt broken boundary.

Bs1--18 to 28 cm; dark red (2.5YR 3/6) loam; weak fine and medium granular structure; friable; many fine and
medium roots; 10 percent fine gravel; few mica flakes; very strongly acid; clear wavy boundary.

Bs2--28 to 46 cm; brown (7.5YR 4/4) grading with depth to brown (10YR 5/3) channery loam; weak coarse
subangular blocky structure parting to medium and fine granular; friable; many fine and medium roots; 15 percent
channers of schist ard quartzite; common flakes of mica; very strongly acid; abrupt smooth boundary.
(Combined thickness of the Bhs and Bs horizons is 10 to 43 cm.)

R--46 cm; dark gray mica schist bedrock.

TYPE LOCATION: Franklin County, Massachusetts; Town of Monroe; located about 550 meters west
southwest of the village of Monroe Bridge and about 55 meters south of the Deerfield River; USGS Rowe, MA
topographic quadrangle; lat. 42 degrees 43 minutes 12.53 seconds N. and long. 72 degrees 56 mmutes 52.71

hitps://soilseries.sc.egovusda g owOSD_Docs/L/LYMAN himi
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seconds W., NAD 83.

RANGE IN CHARACTERISTICS: The thickness of the mineral solum ranges from 25 to 50 cm, and
corresponds to the depth to bedrock. The weighted average of clay in the particle-size control section s 1 to 10
percent. Reaction ranges from moderately acid to extremely acid throughout, unless lmed. Rock fragments range

from 0 to 35 percent throughout the mineral soil. They are mostly gravel and channers, but the range inchudes
cobbles and stones.

Some pedons have Oi, Oe, and/or Oa horizons that consist of slightly, moderately, or highly decomposed
organic material, respectively.

The A horizon is neutral or has hue of 5YR to10YR, value of 2, 2.5, or 3, and chroma of 0 t0 2. Some pedons
have an Ap horizon with value and chroma of2 to 4. Ap horizons are typically 15 cm or more thick. The A or
Ap horizon is sandy loam, fine sandy loam, very fine sandy loam, loam, or silt loam in the fine-earth fraction.

The E horizon has hue of 5YR to 10YR, value of 4 to 6, and chroma of 1 or 2. Itis loamy sand, loamy fine sand,
sandy loam, fine sandy loam, very fine sandy loam, loam, or silt loam in the fine-earth fraction.

The Bhs horizon has hue of 2.5YR to 10YR, with value and chroma of 3 or less.
The Bs horizon has hue of 2.5YR to 10YR, value of 3 to 5, and chroma of 3 to 8.

Some pedons have a BC horizon with hue of 10YR to 5, value of 3 to 5, and chroma of 3 or 4. Texture of the
B and BC horizons is sandy loam, fine sandy loam, very fine sandy loam, loam or silt loam in the fine-earth
fraction. Some pedons have a loamy sand BC horizon.

Bedrock is slightly weathered schist, gneiss, phyllite, or granite.

COMPETING SERIES: These are the s , and series. Abram soils have bedrock at a

depth of less than 25 cm from the mineral soil surface. Creascy soils have sandstone or conglomerate bedrock.
Monson soils average more than 10 percent clay in the particle-size control section.

GEOGRAPHIC SETTING: Lyman soils are on nearly level to very steep glaciated uplands. They are on the
tops and sides of hills and mountains. Slope ranges from 0 to 80 percent. The soils formed in loamy supraglacial
till of Wisconsin age derived mainly from micaceous schist, gneiss, phyllite, and granite. The mean annual
precipitation is 790 to 2420 mm, and the mean annual temperature is -3 to 9 degrees C. The frost-free period is
from 60 to 160 days. Elevation ranges from about 2 to 800 meters above mean sea level

GEOGRAPHICA]LLY ASSOCIATE]D SOILS These are the SIGLK

ciiz, ciampes, and usiiicoe soils. The very deep to bedrock Becket, Berkshlre Colone],
Marlow Peru, Skerry, and Sunapee soi]s are tvplcallly on footslopes and backslopes in lower positions than
nearby Lyman soils. In addition, Becket, Colonel, Marlow, Peru, and Skerry soils are formed in loamy lodgment
till. Hogback soils are in positions similar to Lyman soils and have 6 percent or more organic carbon in a layer 10
cm or more thick within the spodic horizon. Lyman soils are often closely intermingled with the moderately deep
Tunbridge soils in places where local relief is controlled by the underlying bedrock.

https://soilseries.sc.egovusda.¢owOSD_Docs/L/LYMAN. htmi 213
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DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Somewhat excessively drained.

Potential umoff is very high. Estimated saturated hydraulic conductivity is moderately high or high in the mineral
soil

USE AND VEGETATION: Most areas are wooded. The common trees are American beech, white ash,
yellow birch, paper birch, northern red oak, sugar maple, eastern white pine, eastern hemlock, red spruce, white

spruce, and balsam fir. Some areas have been cleared and are primarily used for hay and pasture. A few cleared
areas are used for cultivated crops.

DISTRIBUTION AND EXTENT: Northern New England, western Massachusetts, and northern New

York. Principally in the Green and White Mountains, the Adirondack Mountains, the Berkshire uplands, and
eastern and western Mame. MLLRAs 143, 144A, and 144B. The series is extensive.

MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.

SERIES ESTABLISHED: Grafion County, New Hampshire, 1935.

REMARKS: 1. The use of the Lyman series in MLRA 144A is in question. Lyman has a frigid temperature
regime which is not typical in 144A.

2. Diagnostic horizons and features recognized in this pedon are:

a. Ochric epipedon - the zone from 0 to 13 cm (Oe, A, and E horizons).

b. Albic horizon - the zone from 8 to 13 cm (E horizon).

¢. Spodic horizon - the zone from 13 to 46 cm (Bhs, Bsl1, and Bs2 horizons).
d. Lithic feature - bedrock at 43 cm from the mineral soil surface.

ADDITIONAL DATA: Characterization data for Lyman and similar soils is available through the National
Cooperative Soil Survey Soil Characterization Database: http7//ncsslabdatamart.sc.egov.usda.gov/

National Cooperative Soil Survey
US.A.
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LOCATION BRAYTON ME+CTMANY VT

and moderately low or moderately high in the dense substratum. Slope ranges from 0 to 25 percent. Mean
temperature is about 7 degrees C, and mean anrmual precipitation is about 1092 mm.

INOMIC CLASS: Loamy, mixed, active, nonacid, frigid, shallow Aeric Endoaquepts

TYPICAL PEDON: Brayton fine sandy loam, in a gertly sloping, very stony forested area. (Colors are for
moist soil unless otherwise stated.)

to 2 cm; slightly decomposed leaves, needles and twigs.

to 13 cm; black (SYR 2/1) highly decomposed organic material; weak very fine granular structure; very
friable, many very fine, fine and medium, and common coarse roots; extremely acid; abrupt wavy boundary.
(Combined thickness of the O horizons is 0 to 15 cm.)

A--1B to 18 cm; very dark gray (10YR 3/1) fine sandy loam, gray (10YR 6/1) dry; weak fine and medim

gmnﬂax structure; very friable; many very fine, fine and medium, and common coarse roots; 10 percent rock
fragments; extremely acid; abrupt wavy boundary. (0 to 15 cm thick)

Eg--18 to 25 cm; gray (10YR 5/1) gravelly fine sandy loam; few medium distinct pinkish gray (SYR 6/2) masses
of nﬁn accumuilation and few fine faint gray (10YR 6/1) iron depletions; weak very fine subangular blocky
structure; friable; many very fine and fine, and common medim roots; 20 percent rock fragments; extremely
acid; [abrupt wavy boundary. (0 to 10 cm thick)

Bg--25 to 41 cm; grayish brown (2.5Y 5/2) fine sandy loam; weak very fine and fine subangular blocky
structure; friable; common very fine and fine roots; many medium prominent dark yellowish brown (10YR. 4/6)
masses of ron accumulation and few fine faint gray (10YR 6/1) iron depletions; 10 percent rock fragments;
strongly acid; clear wavy boundary. (13 to 51 cm thick)

BC-+41 to 58 cm; light olive brown (2.5Y 5/4) fine sandy loam; weak thin platy structure; firm; many medium
faint dark yellowish brown (10YR 4/4) masses of iron accurmilation and few fine prominert gray (10YR 6/1)
iron depletions; 10 percent rock fragments; moderately acid; clear wavy boundary. (0 to 25 cm thick)

hitps /soilseries.sc.egovusda g oWOSD_Docs/B/BRAYTON himl 1/4
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-74 to 165 cro; olive (5Y 4/3) fine sandy loam; massive; ve

ry firm; common medium distinct dark yellowish
m (10YR 4/4) masses of iron accummuilation, few fine

prominent gray (10YR 6/1) iron depletions; 10 percent

TYPE LOCATION: Hancock County, Maine; town of Mariaville; off Maine Route 181, about 1.3 miles north
of the bridge spanning the West Branch of Union River, about 500 feet southeast of highway; USGS Amherst

graphic quadrangle; bt. 44 degrees 46 mimutes 47 seconds N. and long. 68 degrees 22 minutes 15 seconds
W.,NAD 27.

GE IN CHARACTERISTICS: The combined thickness of the A, E, B and BC horizons is 25 to 50 em.
Depth to bedrock from the mineral soil surface is more than 152 cm. Reaction ranges from extremely acid to
moderately acid in the A and Eg horizons and from strongly acid to slightly acid in the B and BC horizons. One
or more subhorizons in the subsoil below a depth 0f 25 ¢m have pH greater than 5.5. The Cd layer ranges from
moderately acid to neutral. Rock fragments in the mineral soil range from 5 to 35 percent by volume. The
proportions of rock fragments are about 80 percent gravel, 15 percent cobbles, and 5 percent stones. Some
have channers and flagstones. Stones and boulders cover from 0 to 25 percent of the surface. Textures
of the solum are silt loam, loam, very fine sandy loam, fine sandy loam, or sandy loam in the fine-earth fraction
with less than 10 percent clay. The substratum textures are loam, very fine sandy loam, fine sandy loam, or san

dy
loam in the fine-earth fraction with less than 10 percent clay. Consistence is very fiiable to firm in the solum and

firm or very firm in the dense substratum.
The @ horizon, where present, is fibric, hemic and/or sapric material

The A or Ap horizon, where present, has hue of 10YR to 5Y, value of 2 to 4, and chroma of 1 to 4. Structure is

The Eg horizon, where present, has hue of 10YR to 5Y, value of 5 or 6, and chroma of 1 or 2.

The f‘} horizon has hue of 10YR to 5Y, value of 4 to 6, and chroma of 1 to 4. It has subangular blocky, gramilar
or platy structure.

The BC horizon, where present, has hue of 10YR to 5Y, value of 4 to 6, and chroma of2 to 4. It has subangular
blocky or platy structure.

One or more subhorizon in the subsoil has matrix chroma of 2 or less. The combined thickness of the B and BC
horizons is at keast 6 inches.

The Cd layer has lne of 10YR to 5Y, value of 3 to 6, and chroma of 1 to 4. It is prismatic parting to platy, platy

or it §s massive. Aggregations bounded by planes or zones of weakness are considered inherent in the parent
material

hitps://sailseries.sc.egovusda.gowOSD_Docs/B/BRAYTON.himi 214




6/5R2017 | Official Series Description - BRAYTON Series

COMPETING SERIES: This is the —_ series. Aurelie soils have 18 to 27 percent clay throughout the
particle size control section. v and iisowry are in closely related famiies. They have pH less than 5.5 in

the spbsoil below a depth 0f 25 cm and Monarda soils have 10 to 18 percent clay in the particle-size control
section.
G

RAPHIC SETTING: Brayton soils are in depressions and on toeslopes of glaciated uplands. Slopes
range from 0 to 25 percent. The soils formed in dense till derived mainly from granite, phyllite, schist, shte, and
shale of Wisconsin age. The climate is humid and cool temperate. Mean annual temperature ranges from 3 to 8
degrees C, and mean anmual precipitation commonly ranges from 864 to 1219 mm but inchides up to 1524 mm

in the coastal area of Mt. Desert Island, Maine. The frost-free season ranges from 90 to 160 days. Elevations
range from about 2 to 762 m above mean sea level

GEOGRAPHICAILLY ASSOCIATED SOILS: These are the © ionel, Duminerston, Dixtield, Fullany,
Hubbardton, Lyman, Macombet, Marlow, Pern, Skerry, Taconic, Tunbridge, and Peacham soils. The Colonel,
ixfield, Lyman, Marlow, Peru, Skerry, and Tunbridge soils have spodic horizons, are better drained, and are

igher topographic positions. Peacham soils have a histic epipedon and are in lower topographic positions.

The Dummerston, Fullam, Hubbardton, Macomber, and Taconic soils are better drained and are on higher
topographic positions.

on

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Poorly drained. A perched water

table|is above the dense substratum from autumn through spring, Estimated saturated hydraulic conductivity is
moderately high or high in the solum and moderately low or moderately high in the dense substratum.

USE AND VEGETATION: Most areas of this soil are forested. Some areas are cleared and used for hay and
pasture. Forest vegetation is mainly red spruce, white spruce, black spruce, balsam fir, eastern white pine, red
maplke, northern white cedar, and paper birch, yellow birch and hemlock.

DISTRIBUTION AND EXTENT: Comnecticut, Maine, Massachusetts, New York, and Vermont. The series
is of moderate extent.

SOIL SURVEY REGIONAL OFFICE (M Q) RESPONSIBLE: Amherst, Massachusetts.

ESTABLISHED: Essex County, New York, 1954.

ic horizon - the zone from 25 to 58 cm (Bg and BC horizons).

nsic contact - very firm, dense basal till at a depth of 58 cm.

ic Feature - both value and chroma of 3 or more in the zone from 41 to 58 (BC horizon).
5. Aquic conditions - redox depletions throughout the subsoil. (Eg, Bg and BC horizons).

https://soilseries.sc.egov.usda g oWOSD_Docs/B/BRAYTON.himi
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The Aurelie series is included in the competing soils section with a previous revision,

Previous remarks June, 2004 revision:

The type location is changed with this revision based on consensus that placement in the shallow family is
reflective of the dominant characteristics of the series. It is acknowledged that historically the series exceeded 50
cm to densic contact in some places. The series is re-classified fom Epiaquepts to Endoaquepts in accordance
with Soil Taxonomy which, in reference to applying keys, stipulates that diagnostic horizons and properties

below a densic contact are excluded. It is assumed the depth to bedrock from the mineral surface of this pedon
exceeds 152 cm. This soil was previously type located in New York and classified as Coarse-loamy, mixed,
nonacid, frigid Aeric Fragiaquepts. The classification was changed as a result of the Northeast Fragipan Study.
This series also included somewhat poorly drained soils but has since been restricted to poorly drained.

ADDITIONAL DATA: Source of the data used in establishing taxonomic class and range in characteristics is
e Agricultural Experiment Station Technical Bulletin 94, September 1979.

rpretation Record Numbers for the Brayton Series are: Brayton, ME0100; Brayton, stony, ME0101:
Brayton bouldery, ME0123; Brayton, variant ME0090.

ipnal Cooperative Soil Survey
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Class B High Intensity Soil Survey
For
Central Maine Power Company Proposed Electrical Substation
Moxie Gore, ME
Soil Survey completed by Robert Vile Soil Consulting Inc
October 16, 2018



Robert Vile
Licensed Site Evaluator
Certified Soil Scientist

P.O. Box 114, Cates Rd. Telephone:
Dixmont, ME 04932 (207)234-2451

Date: October 16, 2018

To: Sackett & Brake Survey, Inc.
P.0O. Box 207
Skowhegan, Me. 04976

Re: Soil Suitability for a proposed CMP Electrical Substation in Moxie Gore, Me.

Findings: On October 12, 2018 I conducted a Class B High Intensity Soil Survey on the
above captioned +- 5 acre parcel. Two different soil series were identified on the parcel.
Most of the site is Peru soils. These soils are moderately well drained glacial till soils
with little disadvantages for development. The natural slopes on the property are gentle
for the most part. The only steep area is just above a small wetland area that contains the
Brayton soil series. The forested wetland will require proper permitting if plans are to fill
in or disturb the soils in the wetland area. In general I would say the site is suitable for the
proposed project.

Sincerely,

/Z’fﬂwt"-:fr‘LCQ.),‘
Robert G. Vile jr.

C.5.8.#201
L.S.E. 5204



Robert Vile
Licensed Site Evaluator
Certified Soil Scientist

P.O. Box 114, Cates Rd. Telephone:
Dixmont, ME 04932 (207)234-2451

Date: October 16, 2018

To: Sackett & Brake Survey, Inc.
P.O. Box 207
Skowhegan , Me. 04976

Re: Class B High Intensity Soil Survey of a +- 5 Acre parcel of land located in Moxie
Gore, Me. for a Central Maine Power proposed electrical substation.

Findings: On October 12,2018 I investigated the above captioned parcel. The purpose of
the investigation was to conduct a Class B High Intensity Soil Survey of the site. The
boundaries of the survey were marked by Land surveyors. Soils were described by means
of hand shoveled test pits and many soil auger borings do to difficult access for an
excavator. The soil test pit locations as well as a two foot contour map at a scale of 17 =
50° were provided by Sackett & Brake Survey, Inc. This soil survey was conducted for
the use in planning a Central Maine Power Company proposed electrical substation. This
Class B High Intensity Soil Survey was mapped following these minimum standards
described in Guidelines For Maine Certified Soil Scientists For Soil Identification And
Mapping:

Class B ( High Intensity )

1. Map units will not contain dissimilar limiting individual inclusions larger than
one acre. Dissimilar limiting inclusions may total more than one acre per map unit
delineation, in the aggregate, if not continuous.

2. Scale of 17=200° or larger.

3. Ground control-test pits for which detailed data is recorded are located by means
of compass by chaining, pacing, or taping from known survey points; or other
methods of equal or greater accuracy.

4. Base map with 5-foot contour lines.

Two different Soil Series were identified on the parcel. Peru and Brayton soil series.

The Peru soils are classified as Coarse-loamy , isotic, frigid Aquic Haplorthods by Soil
Taxonomy. These soils are moderately well drained soils that formed in lodgment till on
the upland portions of this parcel. Peru soils are deeper than 40 “ to bedrock. These soils
exist in the forested uplands on this property with slopes ranging from 2 to 40 % . Some
what firm basil till was found about 30” below the mineral surface and seasonal water
table depths ranged from 18-24”. A typical pedon for this series is described at Test Pit
#3. Please see attached test pit logs. Peru soils are a Class C Hydrologic Soil Group.



Surface run-off is medium and permeability is moderate in the upper horizons and
moderately slow in the lower horizons. There is no hazard to flooding in the areas
mapped Peru on this site. Inclusions which may exist within the Peru map units include
the somewhat poorly drained Colonel Series or the Tunbridge Series. The Peru soils will
have a very little negative impact on the proposed development.

The Brayton soils are classified Loamy,mixed,active,nonacid,frigid,shallow Aeric
Endoaquepts by Soil Taxonomy. These soils are deep, poorly drained glacial till found in
a lowland depression on this parcel. Brayton soils are hydric soils and occur within the
wetland area on this site. The Brayton soils have thick organic horizons and are very
bouldery on this parcel. Seasonal water tables are at the mineral surface and ponding is
possible within the wetland area. Brayton soils occur on 0-3% slopes at this site. A
typical pedon for this series is described at Test Pit # 1. Please see attached test pit logs.
Brayton soils are a Class C Hydrologic Soil Group. Surface run-off is slow to none on
this site. Inclusions within the Brayton map unit may be the very poorly drained
Peachem Soil Series. The limiting factor of the Brayton soils for this project is the high
seasonal water table and they are found in the forested wetland.

The accompanying soil profile descriptions, soil survey map and this soil narrative report
dated October 16, 2018 were done in accordance with the standards adopted by the
Maine Association of Professional Soil Scientists and presented in the “ Guidelines for
Maine Certified Soil Scientists for Soil Identification and Mapping” latest revision and
prepared by Robert G. Vile jr. “ Certified Soil Scientist # 201.

If you have any questions regarding the investigation please feel free to contact me at the
above number.

Sincerely,

Aotudt-22 0ile 0/\

Robert G. Vile jr.
C.8.8. #1201
L.S.E. 8204
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6/5/2017 Official Series Description - PERU Series

LOCATION PERU NH+MA MENY VT

Established Series
Rev. HRM-RFL-DHZ,
062016

PERU SERIES

The Peru series consists of moderately well drained soils that formed in loamy lodgment till on hills and mountains
in glaciated uplards. They are moderately deep to a dense substratum and very deep to bedrock. Estimated
saturated hydraulic conductivity is moderately high or high in the sohun, and moderately low or moderately high

in the dense substratumn. Slope ranges from 0 to 60 percent. Mean annual precipitation is about 1180 mm, and
mean annual temperature is about 6 degrees C.

TAXONOMIC CLASS: Coarse-loamy, isotic, frigid Aquic Haplorthods

TYPICAL PEDON: Peru fine sandy loam, on a north facing, 15 percert slope in a very stony wooded area.
(Colors are for moist soil unless otherwise noted.)

Oe--0 to 3 cm; black (10YR 2/1j moderately decomposed plant material; very friable; very strongly acid (pH
4.9); abrupt smooth boundary. (O horizon thickness is 0 to 10 cm.)

A--3 t0 13 cm; dark brown (7.5YR 3/2) fine sandy loam, grayish brown (10YR 5/2) dry; weak fine granular
structure; very friable; many very fine and fine and fow coarse roots; 5 percent rock fragments; very strongly acid
(pH 4.8); abrupt wavy boundary. (0 to 10 cm thick)

E--13 to 15 cm; light brownish gray (10YR 6/2) fine sandy loam; weak medium gramular structure; friable;

common fine roots; 5 percert rock fragments; very strongly acid (pH 4.8); abrupt broken boundary. (0 to 10 cm
thick)

Bs1--15 to 18 cmy dark brown (7.5YR 3/4) fine sandy loam; weak fine granular structure; friable; common fine
and few coarse roots; 5 percent rock fragmens; very strongly acid (pH 5.0); abrupt broken boundary.

Bs2--18 to 33 cmy; strong brown (7.5YR 4/6) fine sandy loam; weak fine granular structure; friable; common
fine and few coarse roots; 5 percent rock fragments; very strongly acid (pH 5 .0); clear wavy boundary.

Bs3--33 to 46 cmy; dark yellowish brown (10YR. 4/6) fine sandy loam; weak medium subangular blocky

structure; friable; common fine roots; 5 percent rock fragments; strongly acid (pH 5.2); abrupt wavy boundary.
(Combined thickness of the Bs horizon is 7 to 38 cm).

BC--46 to 54 cm; dark yellowish brown (10YR 4/4) fine sandy loam; weak fine subangular blocky structure;
friable; few fine roots; common fine faint olive brown (2.5Y 4/3) iron depletions in the matrix; 5 percent rock

hiips:i/soiiseries sc.eg ovusdagodOSD_Docs/P/PERU.himl
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6/52047 Official Series Description - PERU Series
fragments; strongly acid (pH 5.2); abrupt smooth boundary. (0 to 38 cm thick)

Cdl--54 to 94 cm: olive brown (2.5Y 4/3) fine sandy loam; 85 percent moderate medium plates and 15 percent
sandy lenses; firm; common medium faint ofive gray (5Y 4/2) iron depletions in the matrix; 5 percent rock
fragments; strongly acid (pH 5.2); clear wavy boundary.

Cd2--94 10 165 cm; olive gray (5Y 4/2) fine sandy loam; 95 percent moderate thick plates and 5 percent sandy
kenses; firm; common medium faint olive brown (2.5Y 4/3) masses ofiron accumuilation on fices of peds; 5
percent rock fragments; strongly acid (pH 5.2).

TYPE LOCATION: Merrimack County, New Hampshire; Town of New London; located about 275 meters
west of County Road on Northwood Lane, and 35 meters south of the road; USGS Sunapee Lake North, NH

topographic quadrangle; latitude 43 degrees 24 mimites 04 seconds N. and longitude 72 degrees 01 minutes 17
seconds W., NAD 83.

RANGE IN CHARACTERISTICS: The thickness of the mineral solum and depth to densic materials from
the mineral surface range from 50 to 100 cm. Depth to bedrock is greater than 150 cm. Texture is typically fine
sandy loam, sandy loam, or loam in the fine-earth fraction but includes siit loam and very fine sandy loam in the
upper part of the solum. The weighted average of clay in the particle-size control section is 10 percent or less.
The silt content in the solum and underlying till averages less than 50 percent, but ranges to 50 percent or more in
the upper 25 cm of the sohan. Rock fragments are dominantly gravel with some cobbles and stones and typically
range from 5 to 30 percent throughout the mineral soil. Some pedons have horizons with less than 5 percent rock

fragroenits. Reaction ranges from extremely acid to shightly acid in the sohim, and from very strongly acid to
slightly acid in the substratum.

The O horizons, where present, consist of slightly, moderately, and/or highly decomposed organic material. The
Oe and Oa horizons have hue of 2.5YR to 10YR, value of 2 to 4, and chroma of 1 to 4.

The A, or Ap horizon where present, has hue of 5YR to 10YR and value and chroma of 2 to 4.
The E horizon is neutral or has hue of SYR to 2.5Y, value of 4 to 7, and chroma of 0 to 2.

The Bhs horizon, where present, isup to 13 cm thick and has hue of 2.5YR to 10YR, a value of 2t0 3, and a
chroma of 1 to 3.

The Bs horizon has hue of 5YR to 10YR, value of 3 to 5, and chroma of 3 to 8.
The BC horizon has e of 10YR to 5Y, value of 3 to 6, and chroma of 2 to 6.

Some pedons have an E or E' horizon below the B horzon. It has hue of 10YR to SY, value of 4 to 6, and
chroma of 2 or 3. Typically, it has a coarser textizre than the overlying horizon.

Some pedons have a friable C horizon up to 20 cm thick that has color and texture similar to the underlying Cd
horizon.

Hitps:/fscilseries.sc.eg ovusda.govOSD_Docs/PPERU himi
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&/5/2017 Official Series Description - PERU Series

The Cd hortzon has hue of 10YR to 5Y, value of 3 to 6, and chroma of 2 to 4. Consistence is firm or very firm.
Arrangement of soil particles into plates is considered to be geogenic. Loose or fii ble segregated sand kenses

with a horizontal orientation compose up to 20 percent of the densic materials. The lenses are typically coarse,
medium, or fine sand ranging from 2 to 25 mm thick.

COMPETING SERIES: These are the ... ety Soh el i, DASITY, DuUipee,
and Worden series. Chesuncook soils have a weighted average of more than 10 percent clay in the particle-size
control section. Crary soils have a mantle of eolian or water deposited sediments ranging from 40 to 100 cm
thick over till. Dixmont and Sunapee soils are formed in loamy supraglacial till and do not have densic materials
within 100 cm of the mineral soil surface. Howland soils have a weighted average of more than 50 percent silt in

the particle-size control section. Ragnmuff soils are moderately deep to bedrock. Skerry soils have more than
20% sandy lenses in the Cd horizon. Worden soils are somewhat poorly drained.

LNkne oz e oo i Sote =it

GEOGRAPHIC SETTING: Peru soils are on nearly level to steep slopes in glaciated uplands. Typically they
are on linear or convex areas of backslopes, footslopes, and toeslopes, but they also occur in concave positions.
The soils formed in loamy Jodgment till derived mainly from schist, gneiss, phyllite, and granite. Slope ranges from
0 to 60 percent. The mean armual precipitation is 790 to 1640 mm, and the mean annual temperature is 2 to 7

degrees C. The frost-free period ranges from 90 to 160 days. Elevation ranges from about 2 to 800 meters
above sea level

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Berkshire, Brayton, Cabot, Colonel, Lyman,
Marlow, Monadneck, Peacham, Pillsbury, Sunapee, and Tunbridge soils. Berkshire, Lyman, Monadnock,
Sunapee, and Tunbridge soils are formed in supraglacial till and do not have densic materials. Additionally,
Lyman soils are shallow to bedrockk, and Tunbridge soils are moderately deep to bedrock. Peru soils are ina
drainage sequence with the well drained Marlow soils, somewhat poorly drained Colonel soils, poorly drained
Brayton, Cabot, and Pillsbury soils, and very poorly drained Peacham soils.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Moderately well drained. Estimated

saturatecl hydraufic conductivity is moderately high or high in the solum, and moderately low or moderately high
in the dense substratum.

USE AND VEGETATION: Most areas are wooded. The common trees are sugar maple, eastern white pine,
balsam fir, red spruce, white spruce, white ash, yellow birch, paper birch, eastern hemlock, American beech,
and red pine. Areas cleared of stones are used mainly for hay and pasture and some cultivated crops.

DISTRIBUTION AND EXTENT: Maine, Massachusetts, New Hampshire, New York, and Vermont. The
soils of this series are extensive.

MLRA SOIL SURVEY REGION AL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.

SERIES ESTABLISHED: Berkshire County, Massachusetts, 1923.

REMARKS: 1. Dixfield soils were recorrelated to Peru soils as part of the national Soil Data Join
Recorrelation initiative. Revisions to the Peru Range in Characteristics incorporate values from the Dixfield
Official Series Description. As a result of this revision to Peru, the Dixfield series status has been changed to

hitps:/isoilseries.sc.eg ovusdagowOSD_Docs/PPERU htmi



o52017 Official Series Description - PERU Series
mactive.

2. Diagnostic horizons and features recognized in this pedon are:
a. Ochric epipedon - the zone from 0 to 15 cm (Oe, A, and E horizons).

b. Spodic horizon - the zone from 15 to 33 cm (Bs1 and Bs2 horizons).

¢. Aquic conditions - redoximorphic features at 43 cm below the mineral soil surface (BC, Cdl, and Cd2
horizons).

d. Densic materials - the zone from 54 to 165 cm (Cd1 and Cd2 horizons).

ADDITIONAL DATA: Characterization data for Peru and similar soils is available through the National
Cooperative Soil Survey Soil Characterization Database: hitp//ncsslabdatamart.sc.egov.usda.gov/

National Cooperative Soil Survey
U.S.A.

hitps:/fscilseries.sc.egowusda.g owOSD_Docs/P/PERU.himi



/82017 - Official Series Description - BRAYTON Series

LOCATION BRAYTON ME+CTMANY VT

Established Series
Rev. KJL-DEW-ANA
09/2013

BRAYTON SERIES

The Brayton series consists of very deep, poorly drained soils on toeslopes and depressions of glaciated
uplands. These soils formed in dense till. Saturated hydraulic conductivity is moderately high or high in the solum
and moderately low or moderately high in the dense substratum. Slope ranges from 0 to 25 percent. Mean
ammual temperature is about 7 degrees C, and mean annual precipitation is about 1092 mm.

TAXONOMIC CLASS: Loamy, mixed, active, nonacid, frigid, shallow Aeric Endoaquepts

TYPICAL PEDON: Brayton fine sandy loam, in a gently sloping, very stony forested area. (Colors are for
moist soil unless otherwise stated.)

0i--0 to 2 cmy; slightly decomposed leaves, needles and twigs.

Oa--2 to 13 cm; black (5YR 2/1) highly decomposed organic material; weak very fine granular structure; very
friable, roany very fine, fine and medium, and comimon coarse roots; extremely acid; abrupt wavy boundary.
(Combined thickness ofthe O horizons is 0 to 15 cm.)

A--13 to 18 emy; very dark gray (10YR 3/1) fine sandy loam, gray (10YR 6/1) dry; weak fine and medium
granular structure; very friable; many very fine, fine and medium, and common coarse roots; 10 percent rock
fragments; extremely acid; abrupt wavy boundary. (0 to 15 cm thick)

Eg--18 to 25 cm; gray (10YR 5/1) gravelly fine sandy loam; few medium distinct pinkish gray (SYR 6/2) masses
of iron accumulation and few fine faint gray (10YR 6/1) iron depletions; weak very fine subangular blocky
structure; friable; many very fine and fine, and common medium roots; 20 percent rock fragments; extremely
acid; abrupt wavy boundary. (0 to 10 cm thick)

Bg--25 to 41 cm; grayish brown (2.5Y 5/2) fine sandy loam; weak very fine and fine subangular blocky
structure; friable; common very fine and fine roots; many medium prominent dark yellowish brown (10YR 4/6)
masses of iron accumulation and few fine faint gray (10YR 6/1) iron depletions; 10 percent rock fragments;
strongly acid; clear wavy boundary. (13 to 51 cm thick)

BC--41 to 58 cmy; light olive brown (2.5Y 5/4) fine sandy loam; weak thin platy structure; firrn; many medium
faint dark yellowish brown (10YR 4/4) masses of iron accumulation and few fine prominent gray (10YR 6/1)
iron depletions; 10 percent rock fragments; moderately acid; clear wavy boundary. (0 to 25 cm thick)

hitps:/soilseries.sc.egovusda.gowOSD_Docs/B/BRAYTON.hmi 1/4



6/5/2017 - Official Series Description- BRAYTON Series
Cd1--58 to 74 cm; olive (5Y 5/3) fine sandy loam; moderate thin and medium platy; very firm; many medium
prominent yellowish brown (10YR 5/6) and common medium prominent dark yellowish brown masses of iron
accurnulation, few fine prominent gray (10YR 6/1) iron depletions; 10 percent rock fragments; slightly acid; clear
wavy boundary.

Cd2--74 to 165 cm; olive (5Y 4/3) fine sandy loam; massive; very firm; common medium distinct dark yellowish
brown (10YR 4/4) masses of iron accumulation, few fine prominent gray (10YR 6/1) iron depletions; 10 percent
rock fragments; slightly acid.

TYPE LOCATION: Hancock County, Maine; town of Mariaville; off Maine Route 181, about 1.3 miles north
of the bridge sparming the West Branch of Union River, about 500 feet southeast of highway; USGS Amberst

topographic quadrangle; lat. 44 degrees 46 mimutes 47 seconds N. and Jong. 68 degrees 22 minutes 15 seconds
W., NAD 27.

RANGE IN CHARACTERISTICS: The combined thickness of the A, E, B and BC horizons is 25 to 50 cm.
Depth to bedrock from the mineral soil surface is more than 152 cm. Reaction ranges from extremely acid to
moderately acid in the A and Eg horizons and from strongly acid to slightly acid in the B and BC horizons. One
or more subhorizons in the subsoil below a depth of 25 cm have pH greater than 5.5. The Cd layer ranges from
moderately acid to neutral. Rock fragments in the mineral soil range from 5 to 35 percent by volume. The
proportions of rock fragments are about 80 percent gravel, 15 percent cobbles, and 5 percent stones. Some
pedons have charmers and flagstones. Stones and boulders cover from 0 to 25 percent of the surface. Textures
of the solum are silt loam, loam, very fine sandy loam, fine sandy loam, or sandy loam in the fine-earth fraction
with less than 10 percent clay. The substratum textures are loam, very fine sandy loam, fine sandy loam, or sandy

loam in the fine-earth fraction with less than 10 percent clay. Consistence is very friable to firm in the solum and
firm or very firm in the dense substratum.

The O horizon, where present, is fibric, hemic and/or sapric material

The A or Ap horizon, where present, has hue of 10YR to 5, value of 2 to 4, and chroma of 1 to 4. Structure is
granular.

The Eg horizon, where present, has hue of 10YR to 5Y, value of 5 or 6, and chroma of 1 or 2.

The B horizon has hue of 10YR to 5, value of 4 to 6, and chroma of 1 to 4. It has subangular blocky, granular
or platy structure.

The BC horizon, where present, has hue of 10YR to 5Y, value of 4 to 6, and chroma of?2 to 4. It has subangular
blocky or platy structure.

One or more subhorizon i the subsoil has matrix chroma of 2 or less. The combined thickness of the B and BC
horizons is at least 6 inches.

The Cd layer has lme of 10YR to 5, value of 3 to 6, and chroma of 1 to 4. It is prismatic parting to platy, platy

or it is massive. Aggregations bounded by planes or zones of weakness are considered inherent in the parent
material.

hitps:/isdilseries.sc.eg ovusda.g owOSD_Docs/B/BRAYTON.htmi 2i4



T 652017 Official Series Description- BRAYTON Series

COMPETING SERIES: This is the -~ series. Aurelie soils have 18 to 27 percent clay throughout the
particle size control section. vicirda and Fuisoury are in closely related families. They have pH less than 5.5 in
the subsoil below a depth of 25 cm and Monarda soils have 10 to 18 percent clay in the particle-size control
section.

GEOGRAPHIC SETTING: Brayton soils are in depressions and on toeslopes of glaciated uplands. Slopes
range from 0 to 25 percent. The soils formed in dense till derived mainly from granite, phyllite, schist, slate, and
shale of Wisconsin age. The climate is humid and cool temperate. Mean annual temperature ranges from 3 to 8
degrees C, and mean annual precipitation commonly ranges from 864 to 1219 mm but includes up to 1524 mm
in the coastal area of Mt. Desert Island, Maine. The frost-free season ranges from 90 to 160 days. Elevations
range from about 2 to 762 m above mean sea level

GEOGRAPHICALLY ASSOCIATED SOILS: These are the L c:oncl, Durinerston, Dibmeld, Fuliang,
Hubbardton, Lyman, Macomber, Marlow, Peru, Skerry, Taconic, Tunbridge, and Peacham soils. The Colonel,
Dixfield, Lyman, Marlow, Peru, Skerry, and Tunbridge soils have spodic horizons, are better drained, and are
on higher topographic positions. Peacham soils have a histic epipedon and are in lower topographic positions.

The Duramerston, Fullam, Hubbardton, Macomber, and Taconic soils are better drained and are on higher
topographic positions.

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Poorly drained. A perched water
table is above the dense substratum from autumn through spring. Estimated saturated hydraulic conductivity is
moderately high or high in the solum and moderately low or moderately high n the dense substratum.

USE AND VEGETATION: Most areas of this soil are forested. Some areas are cleared and used for hay and
pasture. Forest vegetation is mainly red spruce, white spruce, black spruce, balsam fir, eastern white pine, red
maple, northern white cedar, and paper birch, yellow birch and hemlock.

DISTRIBUTION AND EXTENT: Connecticut, Maine, Massachusetts, New York, and Vermont. The series
is of moderate extent.

MILRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Amherst, Massachusetts.

SERIES ESTABLISHED: Essex County, New York, 1954.

REMARKS: Afier reviewing location, geographic coordiantes changed from USGS Amherst topographic

quadrangle; lat. 44 degrees 46 minutes 48 seconds N. and long. 68 degrees 22 minutes 19 seconds W., NAD
27.

Diagnostic horizons and featires recognized in this pedon include:

. Ochric epipedon - the zone from 0 to 18 cm (04, Oa and A horizons).

. Cambic horizon - the zone from 25 to 58 cm (Bg and BC horizons).

- Densic contact - very firm, dense basal till at a depth of 58 cm.

. Aeric Feature - both value and chroma of 3 or more in the zone from 41 to 58 (BC horizon).
- Aquic conditions - redox depletions throughout the subsoil (Eg, Bg and BC horizons).

wn B WN -
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6/52017 Official Series Description - BRAYTON Series

The Aurelie series is included n the competing soils section with a previous revision.

Previous remarks June, 2004 revision:

The type location is changed with this revision based on consensus that placement in the shallow family is
reflective of the dominant characteristics of the series. It is acknowledged that historically the series exceeded 50
cm to densic contact in some places. The series is re-classified from Epiaquepts to Endoaquepts in accordance
with Soil Taxonomy which, in reference to applying keys, stipulates that diagnostic horizons and properties
below a densic contact are excluded. It is assumed the depth to bedrock from the mineral surface of this pedon
exceeds 152 cm. This soil was previously type located in New York and classified as Coarse-loamy, mixed,
nonacid, frigid Aeric Fragiaquepts. The classification was changed as a result of the Northeast Fragipan Study.
This series also included somewhat poorly drained soils but has since been restricted to poorly drained.

ADDITIONAL DATA: Source of the data used in establishing taxonomic class and range in characteristics is
Maine Agricultural Experiment Station Technical Bulletin 94, September 1979.

Soil Interpretation Record Numbers for the Brayton Series are: Brayton, ME(0100; Brayton, stony, ME0O101;
Brayton bouldery, ME0Q123; Brayton, variant ME(090.

National Cooperative Soil Survey
US.A.

hitps://soilseries.sc.egovusda.godOSD_Docs/B/BRAYTON. himi
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Central Maine Power Company

Attention: Adam Desrosiers — Program Manager - NECEC
83 Edison Drive

Augusta, Maine 04336

Subject: Explorations and Geotechnical Engineering Services
Proposed NECEC Kennebec River
Underground Cable & HDD
Somerset County
West Forks Plantation and Moxie Gore, Maine

Dear Adam:

In accordance with our revised Proposal, dated September 24, 2018, we have
performed subsurface explorations for the subject project. This report summarizes our
findings and geotechnical recommendations and its contents are subject to the
limitations set forth in Appendix A.

1.0 INTRODUCTION

1.1 Scope and Purpose

The purpose of our services was to obtain subsurface information at the site in order to
develop geotechnical recommendations relative to foundations and earthwork
associated with the proposed termination stations, provide field soil resistivity testing
data and provide subsurface information at certain locations along the proposed
Horizontal Directional Drilling (HDD) line. Our scope of services included test boring
explorations, soils and rock laboratory testing, field testing, a limited geotechnical
analysis of the subsurface findings and preparation of this report. A report summarizing
our field soil resistivity services has been submitted under separate cover.
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1.2 Site and Proposed Construction

We understand Central Maine Power (CMP) Company is considering an underground
electric transmission line crossing below the Kennebec River as part of the New
England Clean Energy Connect (NECEC) Project. We understand the underground line
will be installed using HDD methods. Based on the provided site plans, we understand
a 320kv overhead HVDC transmission line will enter the HDD site on the east side of
the Kennebec River at about Project Station 0+00 (Moxie Gore Termination Station) and
continue below ground and beneath the Kennebec River to about Station 37+00 (West
Forks Termination Station) before exiting the HDD site as an overhead line. We
understand the termination station yards will be about 135 feet by 135 feet in plan
dimensions. The existing ground surface at the Moxie Gore station varies from about
elevation 894 to 890 feet, east to west and the proposed station pad elevation is 896
feet, requiring minor fills. The existing ground surface at the West Forks station varies
from about elevation 960 to 932 feet, northeast to southwest and the proposed station
pad is 946, requiring tapered cuts of about 14 feet and tapered fills approaching 14 feet.
We understand the yard areas will be constructed with 2H:1V side slopes and surfaced
with 6 inches of crushed aggregate topping overlying 18 inches of gravel base material
overlying compacted subgrade fill (as needed) overlying native, undisturbed non-
organic soils. Drainage swales are planned around the station yards. Access roads are
proposed on the northerly side of each station yard with sections consisting of 3 inches
of gravel surface overlying 15 inches of MaineDOT Type A gravel base.

Based on limited information available at this time, we anticipate the termination stations
will include new equipment structures (transformers, dead-end, switchgear and steel
pole structures) and possibly a control building. We understand spread footings,
surficial concrete pads, mat foundations with rock anchors and drilled shafts are being
considered for equipment foundation and tower support. Since the stations are still in
concept design, details regarding the proposed equipment and structures, including
sizing, locations and structural loading, are unknown at this time.

We understand the proposed HVDC line will be placed in a 48 inch diameter HDD
borehole that will be about 3700 linear feet in plan view. We understand the HDD
borehole will be drilled at depths varying from about 30 to 80 feet below the existing
ground surface and about 80 to 90 feet below the river bottom.



18-0345 S
April 19, 2019

The current site conditions on each side of the river consist of moderate to thickly
wooded forest with ground elevations sloping down to the river from approximately
elevation 890 feet on the east side and 950 feet on the west side down to about
elevation 620 feet at the river's edge. Slopes become progressively steeper
approaching the river with the lower elevations being about 2H:1V or steeper.

Proposed station and HDD locations as well as existing and proposed grades are
shown on the “Exploration Location Plans” attached in Appendix B.

2.0 EXPLORATION AND TESTING

2.1 Explorations

Five test borings (BH-1 through BH-5) and were made at the site during the period of
October 30 through November 30, 2018 by S. W. Cole Explorations, LLC. The
exploration locations were selected by CMP and TRC (project engineer) and
established in the field by CMP, Comprehensive Land Technology (CLT) and
S. W. Cole Engineering, Inc. (S.W.COLE) with mapping grade GPS equipment using
coordinates provided by others. Cutting, clearing and erosion control, where needed,
was provided by CLT under subcontract to CMP. The approximate exploration
locations are shown on the “Exploration Location Plans” attached in Appendix B. Logs
of the explorations and a key to the notes and symbols used on the logs are attached in
Appendix C. The elevations shown on the logs were estimated based on topographic
information shown on the “Exploration Location Plans”. Photos of recovered rock core
are also attached in Appendix C.

Three inch diameter PVC casing was installed at borings BH-1 and BH-5 from the
bedrock surface up to about 3 feet above the ground surface to maintain an open
borehole for later use by CMP.

2.2 Field Testing

The test borings were drilled using cased wash-boring and NQ rock coring techniques.
The soils were sampled at 2 to 5 foot intervals using a split-spoon sampler and
Standard Penetration Testing (SPT) methods. SPT blow count results are shown on
the logs. Rock coring was performed at each boring using a NQ2 core bit. At several
borings, a roller bit was used to penetrate the surface of the bedrock prior to coring.
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Bulk soil samples were obtained at borings BH-1 through BH-5 for geotechnical and
analytical laboratory soil testing.

2.3 Laboratory Testing

2.3.1 Geotechnical Laboratory Testing

Soil samples obtained from the explorations were returned to our laboratory for further
classification and testing. Moisture content test results are noted on the exploration
logs. Laboratory soil gradation and moisture-density test results are attached in
Appendix D. Rock core physical properties, including rock type, RQD (Rock Quality
Designation), fractures, foliation, Mohs hardness and degree of weathering are also
noted on the logs. Eleven rock core samples were provided to GeoTesting Express for
laboratory rock core compression (ASTM D-7012C) and unit weight testing under
subcontract to S.W.COLE. These rock core samples were selected by S.W.COLE in
collaboration with CMP and TRC as well as estimated depths to the HDD line. The test
results are attached in Appendix D.

2.3.2 Laboratory Soil Chemistry, Soil and Rock Thermal Conductivity Testing

Soil Chemistry: Five soil samples; one from each exploration location, were submitted to
Alpha Analytical Services for determination of pH (EPA SW846-9045), water soluble
chloride content (EPA SW846-9251) and water soluble sulfate content (EPA SW846-
9038) testing. Results of the pH and water soluble chloride and sulfate testing as well
as sulfate exposure classifications in accordance with ACI 318 Table 4.3.1 are included
in Appendix D and summarized in the following table:

. . . . Sulfate Exposure
Explor.atlon/ pH Testing Chloride Testing | Sulfate Testing Classification
e e el (ppm) (ppm) (ACI 318 Table 4.3.1)

BH-1/2-4" 6.0 < PQL < PQL Negligible
BH-2/0.4-2" 7.5 < PQL < PQL Negligible

BH-3/2-5 5.3 22 < PQL Negligible
BH-4/1-2.5 7.0 < PQL < PQL Negligible

BH-5/5-7 6.4 < PQL < PQL Negligible

Notes
ppm = parts per million
PQL — Procedure Quantification Limit
PQL for chloride testing is 20 ppm
PQL for sulfate testing is 10 ppm

Soil Thermal Conductivity: Five bulk soil samples, one from each boring location, were
collected and shipped to Geotherm USA by S.W,COLE for thermal conductivity testing
The soil thermal conductivity testing was performed under contract to TRC and specific
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sample locations/depths were selected by Geotherm USA. Results of this testing have
been provided by TRC under separate cover.

Rock Thermal Conductivity: Fourteen rock core samples were collected and shipped to
Geotherm USA by S.W.COLE for laboratory thermal conductivity testing. The rock
thermal conductivity testing was performed under contract to TRC and specific sample
locations/depths were selected by Geotherm USA. Results of this testing have been
provided by TRC under separate cover.

2.3.3 Additional Laboratory Rock Testing

As requested, additional samples of rock core were shipped to GeoTesting Express for
laboratory testing. The additional testing included Bulk Density and Compressive
Strength (ASTM D7012C), unit weight (ASTM D4543), Abrasiveness (ASTM D7625),
Slake Durability (ASTM D4644) and Rock Drillability (NTNU/SINTEF 13A-98). The
results are attached in Appendix D.

3.0 SUBSURFACE CONDITIONS

3.1 Soil and Bedrock

In general, the explorations encountered a soils profile consisting of forest duff and topsoil
with roots overlying medium dense silty sand with varying amounts of gravel (borings BH-1
and BH-4) overlying either bedrock or medium dense to dense brown sand and silt with
varying amounts of gravel and cobbles with some boulders (glacial till) overlying bedrock.
The forest duff, topsoil and soils with roots varies from about 2 to 3 feet in thickness at the
explorations. Where encountered, the silty sand extends to depths of about 2 to 4 feet
and the glacial till varies in thickness from about 0 to 8 feet. Highly
weathered/decomposed bedrock (saprolite) was encountered at borings BH-1 and BH-5
below the glacial till and prior to encountering more competent bedrock. A 2 foot thick
zone of saprolite was encountered at a depth of about 9 feet at boring BH-1 and a 4.5 foot
thick zone was encountered at a depth of about 19.5 feet below the existing ground
surface at boring BH-5. Approximate depths and corresponding elevations of apparent
competent bedrock are summarized below.
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APPARENT DEPTH/ELEVATION TO BEDROCK AND DEPTH/ELEVATION OF BOTTOM BORING
. . Approximate Depth
. Approximate Grc.)und Apprt?X|mate Depth (Elevation) to Bottom
Exploration Surface Elevation (Elevation) to Bedrock .
of Boring
(ft) (ft) (1)
BH-1 947 11 (936) 30 (917)
BH-2 915 8.2 (906) 100 (815)
BH-3 626 8.4 (617.6) 111.5 (514.5)
BH-4 856 4 (852) 193.4 (662.6)
BH-5 894 24 (870) 30 (864)

Note: Depths to bedrock do not include the saprolite layers encountered at BH-1 and BH-5 (depths in table
are to apparent competent bedrock). Photos of the recovered bedrock core are attached in Appendix C.

Not all the strata were encountered at each exploration; refer to the attached logs in
Appendix C for more detailed subsurface information.

3.2 Groundwater

The soils encountered at the test borings were moist to wet from the ground surface.
Saturated soils were encountered at depths varying from about 3 to 10 feet. Depths to
groundwater in the open boreholes after drilling were measured at about 7.6, 45, 4, 21.8
and 3.7 feet below the existing ground surface at BH-1 through BH-5, respectively. Long
term groundwater information is not available. It should be anticipated that groundwater
levels will fluctuate seasonally, particularly in response to the water level of the Kennebec
River, periods of snowmelt and precipitation, as well as changes in site use.

3.3 Geological Conditions

The Maine Geological Survey (MGS) Surficial Geologic Map of Maine (Thompson and
Borns, 1985) depicts surficial sediments in the project area to consist mostly of glacial
till (mixture of sand, silt, clay and stones), with zones of glacial outwash (sand and
gravel) and eskers (gravel and sand) immediately adjacent to the Kennebec River. The
soil samples collected at the boring locations are generally consistent with the MGS
surficial sediment mapping.

The MGS Preliminary Bedrock Geology of The Forks Quadrangle map (Burroughs and
Marvinney, 1991) depicts several different bedrock formations in the project area,
including: Dead River Formation (slate and phyllite); Hurricane Mountain Formation
(slate and meta-siltstone); Hildreth’s Formation (calcareous sulfidic slate); The Forks
Formation (dolostone, limestone and calcareous siltstone); and Carrabassett Formation
(slate). The bedrock core collected at the five boring locations is generally consistent
with the MGS mapping. In general, the core from BH-1 consists of phyllite; the core
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from BH-2 consists of calcareous siltstone; the core from BH-3 consists of slate and
phyllite; the core from BH-4 consists of slate, calcareous slate and calcareous siltstone
with zones of phyllite; and the core from BH-5 consists of slate.

3.4 Seismic — Faulting Data

Seismic activity from two sources can impact a site: ground rupture directly beneath a
site, and shaking produced at the site from nearby seismic activity. There are no
recorded cases of ground rupture that can be definitely attributed to seismic activity in
New England since the glaciers receded more than 10,000 years ago.

The MGS Earthquakes in Maine map and narrative (Berry and Marvinney, 2003)
indicates that an ancient bedrock fault oriented southwest to northeast exists in the
general project area. However, none of the ancient bedrock faults in Maine have been
correlated with modern earthquake activity.

3.5 Seismic and Frost Conditions
According to IBC 2015/ASCE 7-16, we interpret the following Seismic Site Classes at
the termination stations using the N-Value method for soil (borings BH-1 and BH-5):

e Seismic Site Class B (for foundations on sound bedrock)
e Seismic Site Class D (for foundations on compacted fill or native soil)

We recommend consideration of the following seismic design parameters for the 2,500-
year design earthquake:

RECOMMENDED SEISMIC DESIGN PARAMETERS (2,500-year Design Earthquake)
Peak Ground Acceleration 0.2-second Spectral Acceleration 1-second Spectral Acceleration
(PGA) (Ss) (S1)
0.157 0.23g 0.079

NOTE: Seismic  design  parameters from  USGS  accessed December 14, 2018.
(https://earthquake.usgs.gov/designmaps/us/application.php)

Liquefiable soils typically consist of loose, fine sands and non-plastic silts below the
groundwater table. Based on the subsurface findings, it is our opinion the soils at the
termination station sites are not susceptible to liquefaction during a seismic event and
therefore the risk of lateral spread and seismic induced settlement are negligible.
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The 100-year Air Freezing Index for the West Forks, Maine area is about 2,450 Fahrenheit
degree days, which corresponds to a frost penetration depth on the order of 6.0 feet. We
recommend foundations exposed to freezing be covered with at least 6.0 feet of soil and
unheated slabs be insulated or underlain with 6 feet of non-frost susceptible soil for frost
protection.

4.0 EVALUATION AND RECOMMENDATIONS

4.1 General Findings

Based on the subsurface findings and limited project information at this time, the proposed
termination station(s) construction appears feasible from a geotechnical standpoint. The
principle geotechnical considerations include:

e Bedrock Excavations: Based on the subsurface conditions encountered and the
proposed grading information, bedrock excavation is not anticipated at the
Moxie Gore station, but should be expected at the West Forks station,
particularly in the northeast corner where the most significant cut is planned.
Removal will require blasting to achieve the necessary grades.

e Termination Station Pads: Topsoil and organics, soils with roots and disturbed or
soft yielding soil must be completely removed from beneath the proposed terminal
station pads and embankment areas. We recommend bedrock removal extend to
at least 6 feet below finish termination pad grade to allow for a 6 foot thick zone of
material including the pad surface (designed by others) to allow for excavations for
shallow foundations and subgrade utilities.

e Building Structures: Spread footing foundations and a slab-on-grade floors
bearing on properly prepared subgrades appear suitable for the proposed control
building. Building footings should bear on at least 12-inches of compacted
Structural Fill overlying properly prepared subgrades. On-grade floor slabs for
unheated structures should bear on at least 6 feet of compacted Gravel Borrow or
Structural Fill overlying properly prepared subgrades.

e Equipment and Structure Foundations: We recommend all lightweight
equipment foundations bear on at least 6 feet of compacted Gravel Borrow or
Structural Fill overlying properly prepared subgrades. Foundations for heavier,
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moment carrying structures such as dead end structures are anticipated to be
supported by large reinforced concrete mat foundations bearing on compacted
Structural Fill overlying properly prepared subgrades, directly on sound, intact
bedrock with rock anchors, or on caissons drilled into the bedrock to resist
overturning.

e Groundwater: The depth to groundwater upon completion of the borings BH-1
and BH-5 was about 7.5 and 3.5 feet below the existing ground surface,
respectively. Excavations below groundwater will require dewatering to help
control water levels below excavation grades. Drainage swales will be needed
surrounding the yard areas to help provide long-term drainage. Foundation
drains are recommended for the control building.

e Reuse of Native Soils: In our opinion, the native, non-organic granular (silty
sand and glacial till) soils can likely be reused as Common Borrow for mass
embankment fills provided they are at a compactable moisture content at the
time of construction. The silty sand and glacial till soils are moisture sensitive
and may be difficult to compact when above the optimum moisture content.
Therefore, we do not recommend reuse of the native soils during wet and
freezing conditions.

e Reuse of Blasted Bedrock: Blasted bedrock can be crushed and processed on-
site to create Gravel Borrow, Structural Fill and Crushed Stone needed for
construction.

4.2 Site and Subgrade Preparation

We recommend site preparation begin with the construction of an erosion control system
to protect adjacent drainage ways and areas outside the construction limits. Surficial
organics, topsoil and soils with roots should be completely removed from areas of
proposed fill and construction. As much vegetation as possible should remain outside the
construction areas to lessen the potential for erosion and site disturbance.

Based on the subsurface findings, the thickness of forest duff, topsoil and soils with
roots vary across the sites. The contractor should anticipate areas where roots and
soils containing organics will extend several feet into the underlying soil. The methods
used by the contractor for removal and the moisture condition of the site will affect the
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volume of material removal required. Topsoil and organics can likely be stockpiled and
screened for reuse as a topsoil layer in landscape areas. Suitability of the topsoil re-use
from a nutrient and fertility standpoint should be evaluated by soil testing prior to its use.

4.3 Excavation and Dewatering

Excavations for the termination stations will generally encounter forest duff, topsoil, soils
with roots, silty sand with gravel and cobbles, glacial till with varying amounts of gravel
and cobbles and boulders, and shallow bedrock in some areas. Care must be
exercised during construction to reduce potential for disturbance of subgrades.
Construction traffic on wet soil subgrades should be avoided when practical. Should
subgrades become disturbed, the subgrade should be over-excavated to expose
suitable soil and replaced with compacted Structural Fill, Gravel Borrow, Crushed Stone
or moisture conditioned glacial till.

Based on the proposed grading and subsurface findings at the boring locations, bedrock
removal to achieve the required subgrade elevations should be anticipated, particularly
in the cut areas of the West Forks station. Bedrock removal will require drilling and
blasting. We recommend a licensed blasting contractor be engaged for bedrock
removal. Vibrations due to blasting should be monitored during construction. In
addition, we recommend the blasting subcontractor submit a detailed drilling and
blasting plan with qualifications and references prior to blasting.

Temporary, unsupported soil excavations should be sloped back to 1.5H:1V or flatter.
In all cases, excavations must be properly shored and/or sloped according to OSHA
regulations to prevent sloughing and caving of the sidewalls during construction.

Sumping and pumping and the use of temporary diversion ditching dewatering
techniques should be adequate to control water inflow into excavations above the
groundwater table. When working at the bottom of slopes, temporary dewatering may
require construction of uphill cut-off swales and/or diversion berms to direct up gradient
runoff water away from the work areas.

4.4 Embankment Construction
The proposed topographic information shown on the site grading plan indicates fill and
cut soil slopes for the station yards and access roads will be constructed with slopes of

10
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2H:1V or flatter. All forest duff, topsoil, soils with roots and stumps will need to be
removed from beneath the proposed yard areas, access roads and fill embankments.

4.4.1 General

Fill slopes should be constructed as level benches, which are overbuilt to facilitate
compaction. The final slope face should be constructed by cutting back into the
compacted core prior to placing slope surface materials. Fill slopes constructed on
existing terrain steeper than 3H:1V should be keyed into the existing ground surface
with continuous level benches. Fill slopes constructed on existing slopes flatter than
3H:1V do not need continuous benching. We recommend a 10 foot wide bench be cut
into the native soil beneath the toe of fill slopes for installation of a 1-foot thick drainage
blanket consisting of Gravel Borrow prior to placing fill soils. The drainage blanket
should be day-lighted for gravity drainage.

4.4.2 Fill Slopes 2H:1V or Flatter

Fill materials needed to construct fill slopes at inclinations of 2H:1V or flatter should
consist of compacted Common Borrow, Gravel Borrow or Structural Fill. Exposed soil
slopes will be susceptible to surface erosion, slumping and sloughing, particularly during
heavy rain and freeze/thaw events. Exposed slopes should be surfaced with an erosion
control blanket and loam and seed, as soon as practicable, to create a vegetated mat.
In areas of concentrated surface water, we recommend 8-inch minus rip-rap overlying a
non-woven geotextile fabric such as Mirafi 160N be used in lieu of the erosion blanket
and loam and seed. We recommend cross-slope stone lined drainage channels
underlain with geotextile fabric be construct into the slope face when the height of the
embankment exceeds 25 feet.

4.4.3 Fill Slopes Steeper than 2H:1V

Although not anticipated, if proposed fill slopes are to be constructed steeper than
2H:1V, we recommend these slopes be constructed with compacted Gravel Borrow and
the slopes be covered with at least 2 feet of compacted rip-rap. Further, lateral edges
where the riprap terminates along the face of the embankment should be keyed into the
ground surface. We recommend slopes be constructed no steeper than 1.5H:1V.

4.4.4 Cut Slopes

We recommend proposed soil cut slopes less than 15 feet in height consider slope
inclinations of 2H:1V or flatter since the depth to bedrock is unknown between and
outside the exploration locations. The final slope inclination will be dependent on the

11
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subsurface conditions (soil or bedrock) encountered during construction. Cut slopes in
bedrock should be sloped back to a stable condition, which will depend on rock
fracturing, as well as bedrock formation strike and dip in relation to slope orientation.
We recommend a representative from S.W.COLE observe the bedrock slopes during
construction.

We recommend a rock fall catchment zone be provided at the toe of rock cut slopes
following FHWA Publication No. HI-99-007 Rock Slopes Reference Manual.

In addition, we recommend a minimum 5-foot wide bench be constructed at the
interface of the overburden soil and bedrock to reduce potential erosion that could
cause soils, cobbles and boulders to wash down the rock slopes potentially clogging
drainage swales and causing blocking hazards.

In areas of concentrated surface water or locations of groundwater seeps, rip-rap
should be used in lieu of the erosion blanket and loam/seed. We recommend cross-
slope stone lined drainage channels underlain with geotextile fabric be constructed into
the slope when the height of the slope exceeds 25 feet.

4.4.5 Slope Surface Erosion Control

Unprotected and un-established slopes, regardless of inclination, will be susceptible to
surface erosion, slumping, and sloughing especially during precipitations and
freeze/thaw events. Topsoil and seed should be installed, as soon as practicable, to
create a vegetated mat over the entire surface of the slope. We recommend the use of
UV resistant synthetic erosion control mesh to reinforce the surface soils until the
vegetated mat is established, particularly if constructed during the winter or spring
seasons.

Groundwater seepage and up gradient runoff water can make establishment of soil
slopes difficult. In areas where surface water may be concentrated and discharged over
the slope or where groundwater seepage is encountered, we recommend locally
covering the slope with a small diameter rip-rap placed over a layer of crushed gravel
and a woven filter fabric.

12
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4.5 Foundations

4.5.1 Building and Equipment Foundations

We recommend the proposed building foundations be supported on spread footings
founded on at least 12-inches of compacted Structural Fill overlying properly prepared
subgrades. Unheated building slabs should be underlain with at least 12 inches of
compacted Structural fill overlying at least 5 feet of additional Structural Fill or Gravel
Borrow. Non-moment-carrying equipment foundations and lightweight equipment pads
should also be founded on at least 12-inches of compacted Structural Fill overlying at
least 5 feet of compacted Structural Fill or Gravel Borrow. For foundations bearing on
properly prepared subgrades, we recommend the following geotechnical parameters for
design consideration:

GEOTECHNICAL PARAMETERS

Net Allowable Soil Bearing Pressure 4.0 ksf or less

Net Allowable Bedrock Bearing Pressure 12.0 ksf (Clean, sound, intact bedrock)
Design Frost Depth for Footings on Soil 6.0 ft

Recommended Minimum Depth for Footings 25

Pinned to Sound, Intact Bedrock

Base Friction Factor 0.35 (Mass concrete to structural fill)
Base Friction Factor 0.45 ( Mass concrete to bedrock)
Passive Lateral Earth Pressure Coeff. (Kp) 3.0 (compacted Structural Fill)
Equivalent Fluid Pressure (Passive) 390 psf/ft (compacted Structural Fill)
Active Lateral Earth Pressure Coeff. (Ka) 0.3 (compacted Structural Fill)
Equivalent Fluid Pressure (Active) 40 psf/ft (compacted Structural Fill)
At-Rest Lateral Earth Pressure Coeff. (Ko) 0.5 (compacted Structural Fill)
Equivalent Fluid Pressure (At-Rest) 60 psf/ft (compacted Structural Fill)
Total Unit Weight of Backfill (yt) 125 pcf (compacted Structural Fill)
Internal Friction Angle (®) 32 degrees (compacted Structural Fill)

Spread footings should be at least 24 inches in width regardless of the bearing
pressure. We understand all foundations and concrete structures and slabs will be
designed by others.

4.5.2 Rock Anchors

Based on the subsurface conditions and guidance from the Post-Tensioning Institute’s
manual entitled Recommendations for Prestressed Rock and Soil Anchors (PTI, 2014),
we recommend the use of prestressed, Class | corrosion protected, grouted rock
anchors be considered by the foundation designer where rock anchors are being

13




18-0345 S
April 19, 2019

considered. We recommend the following geotechnical parameters for preliminary rock
anchor design consideration:

GEOTECHNICAL PARAMETERS FOR ROCK ANCHORS
RQD of Sound Rock Core (see boring logs) 0to 75 %
Average Dry Unit Weight of Bedrock Samples 169 pcf
Rock Cone Pull-Out Angle (from vertical) 45 degrees (from vertical)
Average Ultimate Grout to Bedrock Bond Strength 120 psi

Note: the above values do not include saprollite (decomposed rock) as found at borings
BH-1 and BH-5. Saprolite should be treated as dense soil.

Based on guidance from the Recommendations for Prestressed Rock and Soil Anchors
(PTI, 2004) we recommend a minimum unbonded length (free-stressing length) of 15
feet for strand tendons and 10 feet for bar tendons be considered for preliminary rock
anchor design. The bonded length in sound bedrock will depend upon the uplift load
and the diameter of the drill hole. Rock anchor spacing should be at least 1.2 times the
free-stressing length; closer spacing will reduce allowable anchor loads. Rock anchors
installed in groups should be designed with consideration of pullout resistance from
overlapping failure surfaces extending from the midpoint of the anchor bond zone to the
bedrock surface.

The drill-hole for each rock anchor should be cleaned of any drilling fines and tightness
tested to determine the need for pre-grouting. Rock anchors should be installed, tested
and locked-off according to the design engineer’s recommendations.

4.5.3 Dead End Structure Foundations

We anticipate dead end structures will be constructed within the proposed station yards.
Structural loads and locations are not known at this time. Based on the findings at the
explorations, depths to apparent sound bedrock are about 11 and 24 feet below the
existing ground surface at borings BH-1 and BH-5, respectively.

Depending upon anticipated structural loads, we anticipate dead end foundations may
need to derive support from the underlying bedrock. Depending upon the location and
actual subsurface conditions, the foundation could consist of a mat foundation bearing
on and anchored to bedrock, or if rock is deep, drilled shafts extending through the pad
fills and glacial till and socketed into bedrock. L-pile parameters for use in drilled shaft
design are shown on the logs for borings BH-1 and BH-5. Large mat foundation bearing
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on Structural Fill and properly prepared subgrades are also feasible, depending upon
loading conditions. An allowable bearing contact pressure of 12.0 ksf or less should be
considered for sound, intact bedrock and 4 ksf or less for compacted Structural Fill.
Soft, weathered bedrock, if encountered, should be removed. Where bedrock is
encountered, a concrete leveling mat may be placed on the prepared bedrock surface
prior to placing reinforced concrete foundations. The leveling mat should extend beyond
the footing edges or piers by at least 24 inches. Foundations should be pinned to the
bedrock if the rock is sloping steeper than 3H:1V and/or if structural loads dictate. Rock
anchors extending into bedrock may be needed to provide uplift capacity for dead end
structures founded on mat foundations bearing on bedrock. We understand the dead
end structure(s) foundation type and design will be by the project structural engineer.

4.6 Foundation Drainage

We recommend an underdrain system be installed on the outside edge of the perimeter
footings for the control buildings. The underdrain pipe should consist of 4-inch diameter,
perforated SDR-35 foundation drain pipe bedded in Crushed Stone and covered with non-
woven geotextile fabric. The underdrain pipe must have a positive gravity outlet protected
from freezing, clogging and backflow. Surface grades should be sloped away from the
building and other structures for positive surface water drainage.

4.7 Slab-On-Grade

On-grade floor slabs may be designed using a subgrade reaction modulus of 100 pci
(pounds per cubic inch) provided the slab is underlain by at least 12-inches of
compacted Structural Fill placed over properly prepared subgrades. The structural
engineer or concrete consultant must design steel reinforcing and joint spacing
appropriate to slab thickness and function.

We recommend a sub-slab vapor retarder particularly in areas of the building where the
concrete slab will be covered with an impermeable surface treatment or floor covering
that may be sensitive to moisture vapors, if applicable. The vapor retarder must have a
permeance that is less than the floor cover or surface treatment that is applied to the
slab. The vapor retarder must have sufficient durability to withstand direct contact with
the sub-slab base material and construction activity. The vapor retarder material should
be placed according to the manufacturer's recommended method, including the taping
and lapping of all joints and wall connections. The architect and/or flooring consultant
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should select the vapor retarder products compatible with flooring and adhesive
materials.

The floor slab should be appropriately cured using moisture retention methods after
casting. Typical floor slab curing methods should be used for at least 7 days. The
architect or flooring consultant should assign curing methods consistent with current
applicable American Concrete Institute (ACI) procedures with consideration of curing
method compatibility to proposed surface treatments, flooring and adhesive materials.

4.8 Backfill and Compaction

Although a wide range of soil materials can be used successfully, it has been our
experience that granular soils with good drainage characteristics provide significant
advantages, particularly in wet conditions and during cold weather construction. We
have made recommendations for materials that are suitable for support of the proposed
construction from a geotechnical standpoint. However, the electrical designer must
provide parameters for fill to achieve proper compatibility between the fill soils and the
electrical grounding system. In general, we recommend the following materials for
consideration:

Common Borrow: Embankment fill to raise grades in station pad areas below frost
depth. We anticipate the native glacial till can be used as Common Borrow provided
boulders are removed and at a moisture content at the time of use that will facilitate the
required compaction.

Gravel Borrow: Fill to raise grades in the station pad areas should be sand or silty sand
meeting the requirements of 2014 MaineDOT Standard Specification 703.20 Gravel
Borrow. Gravel Borrow can likely be made from on-site crushing of blasted bedrock.

Structural Fill: Fill to raise grades in the station pad areas and as backfill below
footings, equipment pads, adjacent to foundations and material below floor slabs should
be clean, non-frost susceptible sand and gravel meeting the gradation requirements for
Structural Fill as given below:
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Structural Fill
Sieve Size Percent Finer by Weight

4 inch 100
3inch 90 to 100
Y4 inch 25to0 90

#40 0to 30

#200 Oto6

Structural Fill can likely be made from on-site crushing of blasted bedrock.

Crushed Stone: Crushed Stone, used for underdrain aggregate should be washed ¥-
inch crushed stone meeting the requirements of 2014 MaineDOT Standard
Specification 703.22 Underdrain Backfill Material Type C.

Reuse of Site Soils: The non-organic on-site glacial till appears suitable as Common
Borrow and to blend and process with crushed blasted bedrock to create Gravel
Borrow, provided they are at a compactable moisture content at the time of blending
and reuse. The glacial till borrow, if used for subgrade fill, should be screened of rock
over 12 inches.

Placement and Compaction: Fill should be placed in horizontal lifts and compacted
such that the desired density is achieved throughout the lift thickness with 3 to 5 passes
of the compaction equipment. Loose lift thicknesses for grading, fill and backfill
activities should not exceed 12 inches. We recommend that fill and backfill in building
areas be compacted to at least 95 percent of its maximum dry density as determined by
ASTM D-1557. Crushed Stone should be compacted with 3 to 5 passes of a vibratory
plate compactor having a static weight of at least 500 pounds.

4.9 Weather Considerations

Construction activity should be limited during wet and freezing weather and the site soils
may require drying or thawing before construction activities may continue. The contractor
should anticipate the need for water to temper fills in order to facilitate compaction during
dry weather. If construction takes place during cold weather, subgrades, foundations and
floor slabs must be protected during freezing conditions. Concrete and fill must not be
placed on frozen soil; and once placed, the concrete and soil beneath the structure must
be protected from freezing.
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4.10 Design Review and Construction Testing

S.W.COLE should be retained to review the construction documents prior to bidding to
determine that our earthwork and foundation recommendations have been properly
interpreted and implemented.

A soils and concrete testing program should be implemented during construction to
observe compliance with the design concepts, plans, and specifications. S.W.COLE is
available to observe earthwork activities, the preparation of foundation bearing surfaces
and installation of rock anchors and caiisons, as well as to provide testing and IBC Special
Inspection services for soils, concrete, steel and structural masonry construction materials.

4.11 Recommendations for Additional Study

We understand design of the terminal station pads, building and equipment is still in
development. We understand additional explorations, laboratory soils and rock testing
and evaluation may be needed as design of the terminal stations progresses.

5.0 CLOSURE

It has been a pleasure to be of assistance to you with this phase of your project. We
look forward to working with you during the design and construction phase of the
project.

Sincerely,
S. W. Cole Engineering, Inc. @@Eﬁg’gun@@
SR U g
A S
7 PAULF. % L Z
// / %_ =¥/ korer XS
= L Mo, 7145 ::Eﬁt:
%?%é;f{?aﬁ?? S
Paul F. Kohler, P.E. T 1oNAL B
T

Senior Geotechnical Engineer

PFK:nas/tjb/ajh
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APPENDIX A

Limitations



This report has been prepared for the exclusive use of Central Maine Power Company
for specific application to the proposed Terminal Stations in West Forks Plantation and
Moxie Gore, Maine. S. W. Cole Engineering, Inc. (S.W.COLE) has endeavored to
conduct our services in accordance with generally accepted soil and foundation
engineering practices. No warranty, expressed or implied, is made.

The soil profiles described in the report are intended to convey general trends in
subsurface conditions. The boundaries between strata are approximate and are based
upon interpretation of exploration data and samples.

The analyses performed during this investigation and recommendations presented in
this report are based in part upon the data obtained from subsurface explorations made
at the site. Variations in subsurface conditions may occur between explorations and
may not become evident until construction. If variations in subsurface conditions
become evident after submission of this report, it will be necessary to evaluate their
nature and to review the recommendations of this report.

Observations have been made during exploration work to assess site groundwater
levels. Fluctuations in water levels will occur due to variations in rainfall, temperature,
and other factors.

S.W.COLE’s scope of services has not included the investigation, detection, or prevention
of any Biological Pollutants at the project site or in any existing or proposed structure at the
site. The term “Biological Pollutants” includes, but is not limited to, molds, fungi, spores,
bacteria, and viruses, and the byproducts of any such biological organisms.

Recommendations contained in this report are based substantially upon information
provided by others regarding the proposed project. In the event that any changes are
made in the design, nature, or location of the proposed project, S.W.COLE should
review such changes as they relate to analyses associated with this report.
Recommendations contained in this report shall not be considered valid unless the
changes are reviewed by S.W.COLE.
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APPENDIX C

Exploration Logs and Key and Rock Core Photos



BORING / WELL 18-0345.GPJ SWCE TEMPLATE.GDT 12/20/18

BORING LOG BORING No.:  BH-1
SHEET: 10of2
CLIENT: Central Maine Power Company PROJECT NO. 18-0345
PROJECT: Proposed Kennebec River Underground Crossing DATE START:  10/30/2018
LOCATION: _NECEC, The Forks Plantation & Moxie Gore, Maine | DATE FINISH: _ 10/30/2018

Drilling Information

LOCATION: See Exploration Location Plan

DRILLING CO.: S.W. Cole Explorations, LLC

RIG TYPE: Track Mounted Diedrich D-50

LOGGED BY: Nate Strout

HAMMER TYPE: _Automatic / Automatic

HAMMER EFFICIENCY FACTOR: 0.92
¥ 7.6ft 10/31/2018 Free water at 7.6'

WATER LEVEL DEPTHS (ft):

ELEVATION (FT): _ 947' Estimated TOTAL DEPTH (FT): _ 30.0
DRILLER: Kevin Hanscom DRILLING METHOD: Cased Boring
AUGER ID/OD: N/A/N/A SAMPLER: Standard Split-Spoon
HAMMER WEIGHT (Ibs): 140/ 140 CASING ID/OD: 4in/41/2in
HAMMER DROP (inch): 30/30

CORE BARREL: NQ2/2

GENERAL NOTES:  Following completion of the boring, 3 inch PVC casing installed from 3 feet above existing grade to top of bedrock
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.

¥ At Completion of Drilling R = Rock Core Sample

bpf = Blows per Foot

RQD = Rock Quality Designation @ = Friction Angle (Estimated)

Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o
5 LPile®
. -
Elev. | Depth CSS'n"g Pen, | Blow 2 Dessg'rin?ilc?n & k| Remarks | Pyt
(®) | () | o [Sample|g| Depth | 2" | Count | Field/Lab | & ption Depth Parameters
No. [P (ft) (i‘r31 (): or TestData | 2 Classification (Rec)
RQD
1D 0-2 24/10 | 2-6-7-6 Forest Duff
1 w=26.9 % Medium dense, brown Silty SAND, trace
gravel Sand (Reese)
945 ¥ =115 pcf
-1 | n . = 0
2D 2-4 | 24/24 | 13-20- w=7.8% 20 Dense, brown Silty SAND and GRAVEL with k’—ggo .
25-22 occasional cobbles (Glacial Till) =V pal
T Sand (Reese
¥ =125 pcf
1 $=34°
k=150 pci
+ 5
3D 5-7 24/20 | 37-32- w=5.6%
4 32-32
940 —
N4
1 - Sand (Reese)
y =63 pef
1 $=34°
90" Highly weathered / saprolite (decomposed) k=110 pci
1 10 Bedrock Weak Rock
4D 10103 33 | 503" (Reese)
vy =145 pcf
R1 [J11-126| 1919 | o 1.0 ™ Bedrock; Strong Rock-
R1: Dark Gray Phyliite; soft; Moderately to highly (Vuggy
935 — weathered...severe iron oxide staining on core and fracture Limestone)
| | surfaces; Tightly folded, thin laminated bedding planes at
R2 12.6- 11/11 0 65-80 degrees from horizontal; Very intensely fractured,
T . pieces 3" and less
1§ 135 R2: Same rock description and properties as R1 above
1 R3 13.5- 36/36 39 R3: Same rock description as R1 above; Moderately
16.5 weathered; Tightly folded, thin laminated bedding planes at
: 65-80 degrees from horizontal; Very intensely fractured
4+ 15 becoming intensely fractured, fractures in pieces 4" and
greater at 50-70 degrees from horizontal
R4 1 16.5- 24/24 75 R4: Same rock description as R1 above; Moderately
930 — 185 weathered; Tightly folded, thin laminated bedding planes at
. 65-80 degrees from horizontal; Slightly to moderately
1 fractured, fractures in pieces 4" and greater at 30-60
degrees from horizontal
R5 1 18.5- | 40/40 40 R5: Same rock description as R1 above; Moderately
T 21.8 weathered; Tightly folded, thin laminated bedding planes at
. 65-80 degrees from horizontal; Moderately fractured
i 20 becoming very intensely fractured, fractures in pieces 4"
I~ and greater at 60-80 degrees from horizontal. *
Compressive strength sample R5, 19.1'-20.5'
925 —+ Re [l 21.8- | 28128 14 R6: Same rock description as R1 above; very soft;
241 Highly weathered; Tightly folded, thin laminated bedding
. planes at 65-80 degrees from horizontal; Intensely
T fractured, most pieces 2" and less
R7 1 24 1- 38/37 11 R7: Same rocAk description as R.1 above; soft; !
2713 Moderately to highly weathered; Tightly folded, thin
Stratification lines represent approximate i
boundary between soil types, transitions may (Contmued Next Page)
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time .
measurements were made. BORING NO.: BH'1




BORING / WELL 18-0345.GPJ SWCE TEMPLATE.GDT 12/20/18

BORING LOG sornoo: _ BH-A__
SHEET: 20f2
CLIENT: Central Maine Power Company PROJECT NO. 18-0345
PROJECT: Proposed Kennebec River Underground Crossing DATE START:  10/30/2018
LOCATION: _NECEC, The Forks Plantation & Moxie Gore, Maine | DATE FINISH: _ 10/30/2018
SAMPLE INFORMATION 2
LPile®
i = Sample
Elev. | Depth |Casing Blow © L H,0 Input
() | () | (oo |Sample |2| Depth PRzr(‘;'/ Count | Field/Lab |§ Description & Depth | Remarks | p,ameters
No. |F| (ft) N or TestData | S Classification (Reo)
") | rap o
laminated bedding planes at 65-80 degrees from horizontal;
Intensely fractured becoming moderately fractured,
-+ fractures at 35-85 degrees from horizontal
920 —+ i
R8 27.3-30| 32/20 16 R8: Same rock description as R1 above (pyrite crystals
+ abundant 28.0'-28.2"); soft; Moderately to highly weathered;
Tightly folded, thin laminated bedding planes at 65-80
degrees from horizontal; Intensely fractured, fractures at
+ 25-85 degrees from horizontal

Bottom of Exploration at 30.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

BORINGNO.: BH-1




BORING LOG BORNGNO:  BH-2

SHEET: 10of4
CLIENT: Central Maine Power Company PROJECT NO. 18-0345
PROJECT: Proposed Kennebec River Underground Crossing DATE START:  10/30/2018

LOCATION: _NECEC, The Forks Plantation & Moxie Gore, Maine | DATE FINISH: _ 11/2/2018

Drilling Information

LOCATION: See Exploration Location Plan ELEVATION (FT): _ 915' Estimated TOTAL DEPTH (FT): _ 100.0 LOGGED BY: Nate Strout
DRILLING CO.: S.W. Cole Explorations, LLC DRILLER: Kevin Hanscom DRILLING METHOD: Cased Boring

RIG TYPE: Track Mounted Diedrich D-50 AUGER ID/O